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CHAP. IV.—Continued. 
°O Tr Coe ek 2 BE vie, 
§ 6. Menftruation. ' ag 


Tue de(etiptibins which we have hicnarto. given of the fe- 
male parts, are in common to all ages of the fex ; but about 
the thirteenth year, or later, nearly at the fame time when 
femen begins to form itfelf in the male, confiderable chan+ 

ges are likewife produced in the female.- For at this time 
the whole mafs of blood begins to circulate with an in- 

s creafed force, the breafts {well, and the bia begins to 
Rese Vou. III. + A be 
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be cloathed : : at the fame time ae menfes, im’ fome meatare 
make their appearance by a common law of nature, although | 
in different countries both the time and quantity of the flux | 


is different. . ie 


But, before the menftrual Ales commences, various fymp- | 


toms of pain are excited in the loins ; and pains refembling 


the cholic, an increafed pulfe, head-aches, cutaneous puftules, M4 
and a difcharge of a whitifh liquor, generally Pronounce its 
approach. | For now the fleecy veffels of the uterus, w which i in 


the {tate of the’ feetus were white, and tranfuded a fort. of 
milk, as in the young girl they tranfuded a ferous liquor, 


‘now begin to {well with blood; the red parts of which are 


depofited through the veffels into the cavity of the uterus. 
This continues fome days, while in the mean time the tirft 


troublefome fymptoms abate, and the uterine veflels gradual- . 
ly contracting their openings, again diftil only a little ferous _ 


moifiure as before. But then the fame efforts return again 
at uncertain intervals 1 in tender virgins; till at length, by de- 
grees, they keep ngar to the end of the fourth week, when 


the flux of blood ‘follows, as before, which § is periodically 


bi cy till between the 4sth and coth year ; though the 


diet, country; conttitution, and way of life, caufe a great 


variation in’ this difcharge. Pregnancy Nast produces 


a temporary {toppage of the menies. _ ie: ae 


This difcharge of blood Fearn the veflels of this uterus itfelf hice 


is demonftrated by infpection in women who have died in 
the midft of their courfes ; and in living women, having air 
inverfion of the uterus, the blood has been plainly feen to ‘di- 
{til from the open orifices : in others, when the menfes have 
been deficient, the uterus has appeared { full of concreted blood. 
Another argument, in favour of the fame opinion, is draven, 
{rom the nature of the uterus itfelf, which is full of foft 


fpongy veflels; and from comparing this organ with the thin, | 


eallous, by ho means Aleecy, and almoft bloodlets fubftance of 
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the vagina. That this is good blood in an hicalehy woman, 
appears both from the foregoing and innumerable other ob- 
fervations. Neverthelefs fome blood may be difcharged 


through the ‘coats of the vaginas as in other cafes i it is through 


-the inteftinum rectum, and in fhort, through the remoteft: 

parts of the body. | J 
‘Since: none but the human fpecies are properly fubject to’ 

this menftrual flux of blood (although there are fome animals 


whos at the time of their vernal copulation, diftil'a fmall quan- 


tity of blood from their genitals), and fince the body of the 
male is always free from the like difchar ze, it has been a great 
inquiry in all ages, what fhould be the caufe of this fanguine 
excretion peculiar to the fair fex? ‘The attraction of the moon i 
which is Known to raife the tides of the fea, has been in all 
ages fuppofed to produce this effe&t; other authors have re- 


‘ferred it to a fharp ftimulating humour, fecreted in the ge. 


nital parts themfelves, the fame wiih’ is. the caufe of the 
venereal difeafe. But if the moon produces this effeét, it 


would Popeny in all women at the fame time, which is contra- 


ry to experience, fince there is never a day in which there’ are 


not many women feized with this flux; nor are there fewer 


= 


in the decreafe than in the increafe of the moon. As to any 


fharp ferment feated in the uterus, it will be always inquired 
for i in vain, where there are none but mild mucous juices, and ‘ 
where venery, which expels all thefe Juices, neither increafes 


_ mor leffens the menftrual flux : for women deny that, during 
the time of their ‘mentes, they have any increafed defire of ve- 
nery 5 re for 2 at that ‘time moft of the parts are rather pained and 


languid ; , and the ‘feat of venereal pleafure {eems rather in the 
entrance of the pudendum than in the uterus, from which laft 
the mentes flow. Befides, that the menftrual blood. is forced 
“out by fome caufe ‘exciting the motion of the blood. againtt 
the veflels, appears. moft probable ; becaunfe, by. a retention, 


the courfes have been known to break through, all aie other 
_ organs 
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‘organs of the body, where no vellicating ferment could: be 


feated, fo-as to burft open the veflels of each organ’; and: be- 


caufe the effect produced by the retention of the blood, is not 
confined to thofe parts which pour out the venereal humour. 

Nature hag, in general, given: women a more delicate body;. 
and folids that. are lefs claftic ;. their mufcles are alfo fmaller, 
with a greater quantity of fat interpofed both between them. 
and their fibrés ; the bones too are flenderer, and. their fur- 
faces have fewer procefies and afperities, than in males. 


‘Moreover the pelvis of the female is, in all its dimenfions, Ms 


larger ; the offa ilia {pread farther from each other ; 5 and the 
GS Pare recedes more backward from the bones of the 
pubes, while the offa ifchii depart more from each other be- 
Jow : however, the angle in which the bones of the pubes meet 
‘together to form an arch, is in the female remarkably more 
“Jarge 3 which differences are confirmed by the obfervations of 
great anatomifts, and from neceffity itfelf, which: requires a 
greater {pace for a greater number of vifcera in the pelvis. 
The female infant new born has her lower limbs. very. final; 

and the greater part of the blood, , belonging to the iliac arteries, 
goes to the umbilicals, fending down only a fmall portion to 
the pelvis. Hence the pelvis is finall, and“but little concave 5. 


fo that the bladder and uterus itfelf, with the ovaries, project 


beyond the brim of the pelvis. But when the foetus is born, 
and the umbilical artery tied, all the blood of the iliac artery: 
defcends to the pelvis and lower limbs, which of courfe grow 
larger, and the pelvis {preads wider and deeper ;_ fo that, by 
degrees, the womb and’ bladder are received into-its cavity, 


without being any longer comprefied by the inteftines and’ pes 


-ritonzeum, when the abdominal mufcles prefs upon the lower 
parts of the abdomen., When the increafé is perfect, or 


nearly fo, then in general we find thofe arteries of the ute-- 


rus largeft, and eafily injeted with wax;. which in-the foetus: 
were leaft; and all:things are fo cAHEAGs that the hemorrhoi~ 
Hs re agiah e : dak: 
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dak artery is now in place of the hypogaftric, when formerly 
the umbilical had been the trunk of that artery. More blood, 


‘therefore, at that time comes into the uterus, vagina, and cli- 


toris, than formerly. ufed to do. 

At the fame time, when the growth of the body begins con- 
fiderably to diminifh, and the blood, finding eafy admittance 
into the completed viftera, is prepared in a greater quantity 3 
and the appetite being now very fharp, in both fexes, a plethora 


confequently follows. In the male, it vents itfelf frequently 

__ by the nofe, from the exhaling veffels of the pituitary mem- 
_ brane being dilated to fo great a degree without a rupture, as 
to let the red blood diftil through them; and now the femen 


firft begins to be fecretéd, and the beard to grow. But in the 
female, the fame plethora finds a more eafy vent downward 5 


being directed partly by the weight of the blood itfelf, to the 


aterine veffels now much enlarged, of a foft fleecy fabric, and 
feated in a loofe hollow part, with a great deal of cellular fa- 


bric interfperfed, which is very yielding and fucculent, as we 
‘obferve 3 jn the womb: for thefe caufes, the veffels being eafily 


diftenfible, the blood finds a more eafy pafiage through the 
very foft fleecy exhaling veflels, which open into the. cavity of 
the uterus, as being ¢! there lefs refifted than in its return by the 
veins, or in taking : a courfe through any other part ; and at 


_ the fame time the return of the blood from the uterus is ims 


peded, both becaufe the flexures of the arteries, from the ins. 


ereafed afflux of the blood, become more ferpentine 204 fit 


- for retarding the blood’s motion, and likewife becaufe i ig now 


returns with difficulty through the veins. The blood i is, there- 
fore, firft collected in the veffels of the uterus, which at this. 
time are obferved, in diffections, to be {welled ; it is alfo. ac- 
cumulated inthe arteries of the loins, and the aorta itfel& 
which, urging on a new torrent of blood, augments the force, 
fo far'as to difcharge the red blood into the ferous veflels of the. 
_ laterus, which at firft eananit an nupenates quantity of warm 


4 : ; oor MUCUS, 


< - SOE THE PELWIS: .- Part Vi. a 
MUCUS; reravardl a reddith-coloured ferum ; ; and by fuffering 7 
_a greater diftenfion, they at laft emit the red blood itfelf.. The 
fame greater impulfe of blood, determined to the genital parts, 
drives out the hitherto latent hairs, increafes the bulk of the 
clitoris, dilates the cavernous plexus of the vagina, and whets~ 
the female appetite to venery. Accordingly we find, that the 
quantity of the menftrual flux, and the earlinefs of their ap- 
pearance, are promoted by, every thing that either increafes 
the quantity or momentum of the blood with refpect to the 
body in general, ‘or directs the courfe of the blood more par 
ticularly towards the uterus ; fuch as joy, luft, bathing of the 
feet, a rich diet, warm air, and lively temperament of the 
body. It is diminifhed by thofe things which leffen plethora 
and the motion of the blood, as want, grief, oe iil. floth, 
and antecedent difeafes. 
When five or fix ounces of blood have been thus a 
the unloaded arteries now exert a greater force of elaiticity, 
and, like all arteries that have been overcharged with blood; 
they gradually contract themfelves to a lefs diameter; fo ; 
length to give paffage only to the fors er thin exhalit io moi 
ture; but the plethora, or quantity lof blood, being < again in- 
created from the fame caufes, a like difcharge will always more 
eafily enfue through the veffels of the uterus, after they | have. 
been once thus opened, than through any other part. Nor i is 
there any occafion to perplex ourfelves about the caufe, why 
this periodical difcharge 1 is, for the moft part, nearly. regu lar 
or menftrual ; for. this depends upon the proportion of the 
quantity and momentum of the blood daily collected, together 
with the refiftance of the uterus, which is to yield again gra- 
dually to the firft courfe. This critical difcharge of the blood, 
therefore, never waits for the interval of a ‘month, but flows ’ 
fooner or later, according as the greater quantity of blood i in 
plethoric women is determined, by luft or other: caufes, to= 


wards the uterus, Finally, they ceale to flow Ww eee ay when 
the 
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the uterus, like all the other folid parts of the body, has aCe 
quired fo ‘great a degree of hardnefs and refiftance, as cannot 
be overcome by the declining force of the heart and arteries, 
by. which the blood and juices are driven on through all the 
veffels, ins increafed hardneds i in the old uterus is fo. rea 
markable i in the arteries and ovaries, that it eafily difcovers 
itfelf both to the knife and the injections of the anatomift. 
But, in general, brute animals have no menfes ; ‘becaufe, in 
them the womb is in a manner rather membranous than flefhy, 
with very firm or refiiting veffels : Betides, the difference of 


| their pofture, never permits a natural hemorrhagy from the 


noftrils or other parts. They are wanting in men, becaufe in 
that fex there is no fpongy organ fit for retaining the blood ; 


and likewife becaufe the arteries of the delvis are both rae 


and lefs in proportion, than the veins ; 3 and thus the i Impetus 
of the blood is directed to the lower limbs, where the veiffels 
are larger in proportion as thofe of the pelvis are {imaller. 

It ‘will, perhaps; be demanded, why the breafts {well at the 
time of the approach of the menfes ? We are to obferve, that 
the breafts have many particulars in their fabric, common 
with the uterus ; as appears, from the fecretion of the milk in 


them after the birth of the foetus, which increafes or dimi- 


nifhes in proportion as the lochial flux is either increafed or 


diminifhed ; from the fimilitude of the ferous liquor, to milk 


or whey, which is found in the uterus of thofe who do not 


duckle their children ; ; it is of a thin white confiftence, and ap-= 
‘pears very evidently 1 in the brute animals; alfo from the tur- 


gefcence or erection of the papille or nipples of the breaft by . 
fridtion, analogous to the erection of the clitoris. The fame 
caufes, therefore, which diftend the veffels of the uterus, like- 


wife determine the blood more plentifully to the breatts ; the 
-confequence of which is an increafed bulk and turgefcence of 
the conglomerate glandules and gellular a ye pa in 
them. : an 
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“ART. I. Sraucrure of the Ovum in carly GESTATION. | 


- Wuen the rudiments of the foetus get into the uterus, im- 
“pregnation is {aid to take place. The ovum, foon after its in- 
troduétion, adheres to fome part of the internal furface of the 
uterus: at firft it appears like.a fmall veficle, flightly attached, 
and gradually increafes in bulk, till it apparently comes in 
( contact with the whole cavity of the uterus. 
‘The embryo, with umbilical cord, membranes, and waters, 

in early geftation, conftitute the ovum 5 which then appears 
like a thickened flefhy mafs, the more external parts, which 
are afterwards feparate and diftinct, being blended in fuch @ 
manner that they cannot be readily diftinguifhed. ee 

In the progrefs of geftation every part of the ovum bes’ 
comes more diftinét; and then a thick vafcular part o on the 
outfide of the chorion, called p/acenta, can be readily perceived. 

- The external membranous part of the ovum is originally 

compofed of three coats: the internal lamella, or that next 
the feetus, is called ammios ; the next is the ¢rue chorion; and 
the external is called the fale or /pongy chorion. It is fuppof- 
ed to derive am extraordinary lamella immediately from the 
uterus, which conftitutes the external covering of the ovum. 
‘This produ€tion, which is fuppofed to be entirely formed by 
a continuation of the internal membrane of the uterus, is at 
firft loofely {pread over the ovum, and afterwards comes in 
contaai with the falfe chorion. Thefe two lamelle, which 
form the. external vafcular furface of the ovum, are ‘much 
thicker than the internal membranes of the true chorion and 
amnios ;.and the proportion which they bear to the other 
parts is fo great, that, in early conception, the mafs of the 
ovum is chiefly compofed of them. Dr.Ruyfch called this _ 
exterior coat the tunica filamentofa ; more modern authors, - 
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the falje or fpongy chorion. But Dr Hunter has found the fain 
gy chorion to confit of two diflingt layers : : that which lines 
‘the uterus he ftyles inembrana caduca or decidua, becaufe itis. . 
caft off after delivery ; the portion which covers the ovum, de 
cidua refleda, becaufe it is refle€ted from the uteris upon the 
ovum. The membrana decidua is perforated with three fora- 
mina, viz. two fimall ones, correfponding with the infertion of 
the tubes at the fundus uteri; and 2 larger ragged perfora- 
tion oppofite to the orificium uteri. 

Thus, according to Dr Hunter, the embryo, on its firft 
formation in the ovum, and the foetus durirg the whole time 
of geftation, is inclofed in four membranes, viz. the double, 
falfe, or fpongy chorion, called niembrana decidua, ox decidud 
beflena ; the true chorion, and the amnios, which inélude a 
fluid called the /iguor amnii, in which the embryo floats. 

The true chorion and the amnios are very thin tranfparent 
tnembranes. The decidua, and decidua reflexa, differ in aps 
pearance, and feem to refemble thofe inorganic fabftances 
which connect inflamed vifcera, and have been confidered by 
fome late writers as being compofed of infpiffated or coagulae 
ted lymph. “ent 
_ Between the amnios and chorion, a quantity of gelatinous 
fluid is contained in the early months ; and a {mall bag, or 
white fpeck, is then obfefved on the amnios, Hear the infertion 
of the umbilical cord. It is filled with a white liquor, of 2 

thick miley confiftence ; and is called veficiila timbilicalis; i vefi- - 
_ tula alba or lattea : - it communicates with the umbiliéal cord 
by a {mall funis; which confifts of an artery and vein. This 
| veficle; and duct or tube leading from it, are only confpicu- 
ous in the early months; they afterwards become tranfparent, 
and of confequence invifible. Their ufe is not yet underflood. 
Though the bag, or external parts of the conception, at frit 
form a large proportion of the ovum in comparifon tothe em- 
, Bryo« or foetus, yet in advanced geftation the proportions aré 
ad Vor, UE. B _ reverted. 
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reverfed. Thus an ovum between the eighth and ninth week. 
after conception, is nearly about the fize of a hen’s egg, while 
the embryo fcarcely exceeds the weight of a feruple: at three 
months, the former increafes beyond the magnitude of a 
soofe’s egg, and its weight is above eight ounces 5: but the 
foetus does not then.amount to three ounces :.at fix months, 
the foetus weighs twelve or thirteen ounces, and the placen~ 
ta and membranes only feven or eight.: at eight months, the » 
foetus weighs between four and five pounds, the fecundines 
little more than one pound :. at birth, the foetus, according to 
Dr Hunter, weighs from five to eight pounds ; and this agrees _ 
nearly with the obfervation of Dr Wrifberg; but the placen- 
ta feldom increafes much. in. bulk. from between the feventh 
and eighth month. | ch al 
Having defcribed the ovum in early geftation, we fhall nexs 
take a view of the germ; trace the progrefs of the embryo 
and foetus; then refume the fubject of the ovum, to explain 
the firucture of the membranes, placenta, &c. in advanced 
geftation, and point out the moft remarkable a which 


_ the uterus fuffers during impregnation. 


Art. II. EVOLUTION of the ForTus. 


\ 


_ Tuere can be little doubt that all fhe parts of an animal 
exift completely in the germ,. though their extreme minute. 
nefs and fluidity for fome time conceal them from. our. fight.. 
In a flate of progreflion, fome of them. are sii earlier con- 
fpicuous than others. 

The embryo, in its original ftate, feemsto contain, in a fall 
‘fale, all the other parts which are afterwards to. be progref- 
ively evolved... Firft the heart and liver, then the brain and. 
-fpinal medulla, become confpicuons; for the {pine or earina 
of the embryo is formed fome time. before any veftige of the 
extremities begin to. fprout. ‘The encephalon, or head, and its: 
appendages, * 
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appentiages) firkt appear ; then the bhamncie vifcera next the 
sabdominal : at length the extremities gradually fhoot out; the 
fuperior firft, then the inferior ; till the whole is evolved. 

; As foon as the embryo has acquired fufficient confiftence to 
‘be the fubject of any obfervation, a little moving point, which 


as the heart, difcovers itfelf. Nothing, however, but general 


circumftances relating to the particular order and progrefs of 
the fucceflive germination or evolution of the vilcera, extre-— 
‘mities, vafcular fyftem, and other parts of the human foetus, 
«an be afcertained, as it is beyond the power of anatomical 
dnveftigation. © 

It is alfo exceedingly difficult-to determine the age or pro- 


“portional growth of the foetus. ‘The judgment we form will 


be liable to confiderable variation: 1ft, From the uncertainty 
of fixing the period of pregnancy; 2dly, From the difference 
“of a foetus of the fame age in different women, and in the 


dame woman in different pregnancies; and, laftly, Becaufe the 
foetus is often retained in utero for fome time after the extinc- 


tion of its life. 

The progrefs of the Gems appears to fh much quicker in 
the early than latter months: but the proportional increafe is 
attended with difficulty in the calculation ; for, befides other 
reafons, we have not an opportunity of knowing the magni- 


_-tude or. weight of the fame foetus in different months, Jt 


will alfo, probably, be materially influenced by the health, 
conftitution, and mode of life, of the parent. 

A foetus of four weeks, is near the fize of a.common fly ; 
it is foft, mucilaginous, feems to hang by its belly, and_ its 
bowels are only covered by a.tranfparent membraneg At fix 
weeks, the confiftence is ftill gelatineus, the fize about that of 
a {mall bee, the head larger than the reft, of the body, and the 


extremities then begin to fhoot out. At eight weeks, it is a= 


hout the fize-of a field bean; ahd the extremities project alittle 


_ 4om.the body. .Attwelve weeks, it is near three inches ‘long, 
OO ge ai eae and 


‘ 


7 
% 


and its: formation i is pretty diftin®.. At four cabin the foe- 
tus meafiures above five inches 5 5 at five months, between fix 
and: feven inches 5 at fix months, the foetus is perfect i in alli its 
extern al parts, and commonly about eight, or between eight 
and nine inches long $ s+ at feven months, it is between eleven 
and twelve inches 3 ; at eight months, about fourteen or fifteen 
inches ; ; and: at full ‘time, from eighteen to. twenty-two. and 


or the: above 


twenty-three inches. But thefe calculations, fo 


reafons, mutt be very | uncertaine dy ane 


ArT. ML. ConTENTS of the GRavID Urrenvs in advanced 
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| Turse confift of the foetus, umbilical cord, placenta, memi= 


branes, and contained fluid. We have already traced the pro- | 


grefs of the foetus ; and fhall proceed to deferibe the other 
parts of the ovum in advanced geftation, as si now enume- 
rated. | hae 

Umbilical cord. 'Vhe foetus is connected to the ee by 


the umbilical cord or navel-ftring § rr which may be defined, a 


long vafcular rope, compofed of two arteries and a vein, cos ; 


vered with coats derived from the membranes, and diftended 
with a quantity of viicid gelatinous feats to” which. the 
bulk of the cord i is chiefly owing. nae col tina e230. 
The cord always arifes from the centre of the:child’s’ belly, 
‘but ‘its point t of infertion i in the cake i is variable. If the pla- 
centa adhere to! the fundus, ‘or is fixed over the mouth of the 
uterus, it is then of a round form, and the cord arifes from its” 
middle phat’ if the placenta a adhere elfewhere, the cord is’ in- 
ferted nearer its edge. Tts\fhape i is feldom quite cylindrical ; 
and i its veflels are fometimes twifted or coiled, fometimes form-= 
ed into. longitudinal falci.» Its’ diameter ‘is commonly about: 
the thicknefs of an ordinary finger, andi its length fafficient toi. 


admit the birth of the child with fafety, though the placenta ; 
pe “fhould 


fhould adhere at the fundus uteri, In length and thicknefs, 
however, it is liable to confiderable variation. ‘The extremity 
next the foetus is generally ftrongeft; and fomewhat weaker 

and more flender next the placenta, ‘according to its placé of 
| infertion ; 3 which, though commonly not far from the cene 
tre, is fometimes very near the edge. This fuggefts an im-= 
portant advice to practitioners, to be cautious of pulling the 


rope to extract the placenta when they feel ‘the fenfation of 


its fplitting as i it were into two divifions, which will. propor. 
tionally weaken its refiftance, and render it liable to be rup- 
tured with a very flight degree of force in pulling. « The ufe 
of the cord is to connect the foetus to the cake, to convey the 
| nutritious fluid from the mother to the child, and to return 
‘what i is not employed. ~ ‘ 

_ Placenta. 'The placenta, cake, or aftersbirth; is a thick, foft,: 
vafcular mafs, connected to the uterus on one fide, and to the’ 
umbilical cord on the other. It differs in fhape and fize 3 it: 
is thickeft at the centre, and gradually becomes thinner to.’ 
; wards, the edges, where the membranes go off all round, mak- 
ing a ‘complete bag or. involucrum to furround the pets 
funis, and child. Bho ln haa << ie 

“its. fubftance i is chiefly. fella, and probably in nn de- 
ores glandular. ‘The ramifications of the veffels are yery mi- 
nute, which are unravelled by maceration, and, when injeét- 
ed, exhibit a moft beautiful appearance, refembling the bufhy 
topsof a tree. It has an external convex, and an internal 
_ coneave, furface. The former is divided into .a number of 
fmall-lobes and fiffures; by means. of which its. adhefion’ to 
the uterus is more firmly fecured.. ‘This lobulated appear-: 
ance is moft remarkable when the cake has been rafhly fepa-. 
rated from the uterus 3 for the membrana decidua, or con- 7 
necting membrane between it and the uterus, being then.torn, ~ 
the moft violent and alarming hemarrhagies frequently enfue.: 
‘ eehs internal concave: furface. of the placenta i is in contact. 
Oe fia? » 7 with 
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with the chorion, and that with the amnios.. From its ine 
ternal fubftance arife innumerable Hapuach pS of veins and 
arteries, which inofculate aand anaftomofe with one another ; 
and at laft the different branches unite, and form the funis. 
ymbilicalis. 3 re 

The after-birth may adhere to every part of the internal 
furface of the uterus,, as at the pofterior and anterior, fupe-. 
rior and lateral parts; and fometimes, though more rarely, 
part of the cake extends over the orificium uteri; from. 
whence, when the orifice begins to dilate, the moft frightful 
and dangerous floodings arife. But the moft common place 


of attachment, of the cake is from the, fuperior part of the : 


cervix to the fundus. ; 
Twins, triplets, &c. have their placa fosoctine fepa- 
rate, and fometimes adhering together, When the placentae 


adhere, they have generally the chorion 1 in common ; but each — 


foetus, has its diftina amnios.. They are commonly joined to- 
gether, either by an intervening membrane, or by the furfa-. 
ces being contiguous to one another ; and fometimes the vef- 
fels of the one cake anaftomofe with thofe of the other. : 
The human placenta, according to Dr Hunter, and others: 
who believe that the child is nourifhed by a fecreted liquor, 


is compofed of two diftinct fyftems of parts, a fpongy or gel-. 


ular, and a vafcular fubftance ; ; the {pongy or cellular Parts, 
formed by the decidua, being derived from the mother, the 
more internal vafcular part belonging entirely to the foetus 5 
but, according to thofe who are of opinion that a real circula- 


tion 1s carried on between the mother and the child, the pla- 


centa 1s. chiefly compofed of vefiels which are connected by 
the common cellular fubftance. 


Membranes. Thefe confit, externally, of two layers of ss 


jpongy chorion, called decidua and decidua reflexa; internally, 
of the true. chorion and: the amnios. They forma pretty 
Arong bag, commencing at the edge of the cake, going round 


the ts 


> ‘ 
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the whole sala areas and lining the internal farface of 
the womb.. When feparated from the uterus, this membra- 
nous bag is flender and yielding, and its texture readily def- 

troyed by the impulfe of the contained fluid, the preffure of 
the child, or of the finger in touching ; but in its natural 
ftate, while it lines the womb, and is in clofe contact with its 
furface, the membranous bag is tough and ftrong, fo as to 
give a confiderable degree of refiftance. It is alfo ftrength- 
ened in proportion to the different layers of which it is com- 
pofed, whofe ftructure we fhall proceed to eaplain m more par- 
ticularly. 

-3y. The membrana decidua, or that acct of the faded 
falfe chorion which is in immediate contact with the uterus, 
_ is originally very thick and {pongy, and exceedingly vafcular, 
particularly where it approaches the placenta. At firft, there 
is a {mall intervening fpace between it and the ovum, which 
~ ig filled with a quantity of gelatinous fubftance. It gradually 

becomes more ‘and more attenuated by ftretching, and ap- 

proaches nearer to the decidua reflexa; and about the fifth 
month the two layers come in contact, and adhere fo as to 
become apparently one membrane. 

2. Decidua reflexa. In its ftrudture and appearance it is G- 
milar to the former, being rough, fleecy, ‘and vafcular, ‘on its 
external furface. In advanced geftation, it adheres intimate- 
ly to the former membrane, and is with ange si petal 3 
from it. : 

The decidua reflexa becomes pica and more vafcular az 
it approaches the placenta, and is then blended with its fab. 
ftance, conftituting the cellular or maternal part of the cake, 
as it is termed by Dr Hunter. ‘The other or more internal 


part belongs to the eee and is peas the foetal part of me 
placenta. ' 


The double’ decidua is opaque'in comparifon of the other 
membrane; the blood-veflels are derived from the uterus, and. 


i can 


can be readily traced into it. Dr Huriter fuppofes that the 
double decidua lines the uterus nearly in the fame manner as 
the peritonzum does the cavity of the abdomen, and that the 
ovum is inclofed within its duplicature-as within a doublé 
hight-cap. On this fuppofition the ovum muft be placed on 


the outfide of this membrane, which is not! very readily to be 


comprehended ; unlefs wé! adopt Signior Scarpa’ $ opinion, 
and fuppofe it to be originally entirely compofed of an frita 
fated coagulable lymph. 

3. The true chorion, or that eniinedted with the amnios, is 
the firmeft, {mootheft, and moft tranfparent of all the rhem-= 
branes, except the amnios; and, when feparated from it, has 
a confiderable degree of tranfparency. It’ adheres” pretty 
clofely to the internal furface of the cake, which it covers” 
immediately under the amnios, and gives alfo a coat to the 
umbilical cord. It is connected to the amnios by means of a 
gelatinous fubftance, and is eafily feparated from it. F 


4. The amnios, or internal membrane, forms the external « 
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coat of the umbilical cord. This lateral lamella of the mem~- 


branous bag is the moft thin, attenuated, and tranfparent oF E 


the whole ; and its veffels are fo delicate, that they ¢an hard= 


ly be difcovered ; their diameters are fo {mall as to be i ineapa- | 


"ble in'their natural flate of admitting globules of red: blood’ 
It is, however, firmer and ftronger than the chorion, and. 
gives the greateft refiftance in the breaking of the membranes. 


The fmall bag, called veficula umbilicalis, formerly defcrib= 


ed, and only confpicuous in the early months from its fitua- > 
tion, is placed between the amnios and chorion, near the at-- 
tachment of the cord; and, from the colour of its contents, 


has been miftaken for the urachus: but there is no allantois’ 


in the human fubject. 


The allantois in quadrupeds is an oblong membranous’ facy | 


or pouch, placed between the chorion and amnios. ‘This 
membrane communicates with the urachusy which in’ brutes’ 


\ » Se 7 is 
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J is. open, and tranfmits the urine fr om:the bladder to the al. 

lantois... net ahWa eae a he cern rab shdses, 
~§. The waters are Pcounined spilt the: amnios, and are 

| ealled-the liquor amnu, ‘They are pureft, cleareft, and moft 

limpid. in the firft months ; 5 acquiring a colour, and becoming 

fomewhat rapy, towards the latter end. ‘Ti iey. Vary in differ. 

-ent fubjects, both in-confiftence and quantity; and, after a 


certain period, they proportionally diminifh as the woman 


- advances im her pregnancy. ‘This liquor does not, in any ref » 


pect, refemble the white of an egg ; it is generally faltith, and 
therefore unfit for the nutrition of the child; fome of it may 
perhaps be abforbed by the foetus, but the child is chiefly 
nourifhed by the navel-ftring. In the early months, the.or- 
gans are net fit for {wallowing ;: and menfters are fometimes 
born alive, where fuch organs are altogether, wanting. 
ay Water is fometimes colleéted between the chorion and am- 
Ni0S,- or between the lamellae of the chorion. ‘This is called 
the fale water. It is generally in much fmaller quantity than 
the true water ; and, without detriment to,the woman, may 
flow at any. time of preghancy. } oo 
‘Having defcribed the contents of the gravid uterus, let us 
confider the;changes which that organ fuifers during the pro- 
grefs of geftation, and explain the manner of circulation be- 


tween the parent, and foetus, and within the body of the foe- 


_ tusy. after which we fhall enumerate the moit remarkable pe- 


euliarities of the non-natus. oe ee 


Art. IV. Cuaxces of the Witenes auien from 
text sEMPREGNATION. 


uM Tuoucn the eh i imcreafes in fize from the 
moment of conception till full time; and although } its diften- 
tion is proportioned to that of the ovum, with regard to its 
| contents, it is, ftriclly tnsakings never. completely « diftended ; 

De Vou. HI. Cc for 
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= 


for in early ‘fateh: they are side ees to the fun- : 


dus, and, at full time, the finger can be pafied for fome way: 
‘within the orificium uteri without touching any part of the 


eh 


membranes. Again, though the cavity of the uterus increales, 


yet it is not mechanically ftretched, for the thicknefs: of ther. 
tides does not diminifh, ‘The increafed. fize_ feems therefore 
to depend on a propottionable quantity of fluids fent to that 
part, nearly in the fame way that the fkin of a child, though 
it fuifers fo great a diftenfion;; does not become thinner, but 


prefer -ves its ufual thicknefs. 9) °° thie aie 


by 


This is proved from feveral inftances of extra-uterine, eau: 
rufes, where the uterus, though there were’no contents, was 
nearly of the fame fize, from the additional quantity of fluids 
tranfimitted, as if the ovum had been contained within: ‘its cae 
vity. ~ Doehmerus relates the fame circumftance, without at - 
tempting to explain it, in the hittory of a cafe of extra-uterine — 
conception in the fith month. ‘The uterus is painted: of © a 
confiderable fize, though the foetus was contalinodias the pva- 
rium: | Mm “G ineicatins 
y Che sravid: uterus is of different fize in different ‘women 5 
and will-vary according to the. bulk-of the foetus and involu- 
. This fituation alfo. varies according to the increafe of its: 
‘contents, and the pofition of the body. For the firft two or. 
three months, the cavity of the fundus i is triangular as before. 
impregnation ; ; but, as the uterus firetche’, it gradually ‘ace 
* quires a more rounded form. In general, the uterus never 
riles direlly upwards, but bo chinies a little obliquely 5 ; mott, 
commonly to the right fide: its pofition is; nevery. ‘however, 
fo oblique as to prove the fole cante either: of iad cs or 
retarding delivery. 

‘Though confiderable changes are occafioned by the gradual 
diftention of the uterus, it is dificult to judge of pregnancy’ 
fy om appearances in the early months.’ »For the” ‘firft three 
months, the os tincae, feels fmooth and even, ‘and its ganic is 
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“nearly as {mall as in the virgin ftate. When any difference 
‘can be perceived, ‘it will confift in the increafed length of the 
projecting tubercle of the uterus, and the fhortening of the 
Ne: 2 from the defcent of the fundus uteri through the pel- 
om “vis. “This change i in the pofition of the uterus, by which the 
“cae tubercle appears to be lengthened, and the vagina 
"proportionally fhortened, chiefly happens from the third to the , 
“fifth month. From this period the cervix begins to ftretch and 
“be diftended, firkt at the upper part ; and then the os tincae 
begins alfo to fuffer confiderable changes in its fioure and ap=- 
‘pearance. “Phe tubercle fhortens, and the orifice expands ; 
‘bat during the whole term of geftation, the mouth of the utes - 
‘rus is ftrongly: cemented with a ropy mucus, which lines it and 
the cervix, and begins to be difcharged on the approach of la~ 
bour. In the laft weeks, when the cervix uteri is completely 
diftended, the uterine orifice begins to form an elliptical tube, 
“‘inftead of a fiffure ; and {ometimes, efpecially when the pa-« 
_ ¥ietes of the abdomen are relaxed by repeated pregnancy, it 
difappeat entirely, and is without the reach of the finger in. 
touching. ~ Hence the os uteri is not placed in the dire¢tion 

of the axis of the womb, as has generally been fappofed. 

The progrefiive increafe of the abdominal tumor, from the 
| ftretching of the fundus, affords a more decifive mark of the 
_exiftence and period of pregnancy than any others; and the 
Progr efs is nearly as follows. | 

- About the fourth, or between the fourth atid fifth ican: 
the fundus uteri begins to rife above the pubes or brim of the 
pelvis, and the cervix to be fomewhat diftended, In the fifth 
month, the belly fwells like a ball, with the fkin tenfe, the fun- 
dus extends about half way between the pubes and navel; and 
> the neck is fenfibly fhortened. In the feventh month, ihe ’ 
fandusy or fuperior part of the uterine tumor, advances as fur | 
‘asthe: umbilicus ; ; and the cervix is then nearly three- fourths 

: “diftended. In the eighth; it reaches mid- -way betwedn the 
ty he Loan 7 y | ' Ravel 


navel and fcrobiculus cordis; and in che pai to sfie ferbhi- qj 
eulus” infelf, the neck then being entirely diftended, which, a 
with the os tincae, become the weakefl: parts of the ‘uterus. 
‘Thus, at full time, the uterus occupies all. the:umbilicab and. 
“hypogaftric regions : its fhape is almoft pyriform, : that ig, more: 
“rounded above than below, and having a ftriGture ae that 
“part which is furrounded by the brim of the. pelvis. aig ‘ae 
During the progrefs of diftention, the fabfance of the ute~ 
rus becomes much loofer, of afofter texture, and more vafcus 
lar, than before conception 5 and the diameter of its veins is 
fo much colarged, that they have acquifed the name off Jenu~ 
les. Phey obferve amore: direct courfe than the arteries, 
which run in a ferpentine manner through its. whole fabs 


“flance, and anaflomofe with one another, particularly at that 
part where the placenta is attached : It is in this part alfo Bx 
that the vafcular ftruéture is moft confpicuous.- 4 

The arteries, according to Dr Hunter, &c. pafs. from the | 


uter he ose sag Saas into cas in the ee t 


child. Sy ARG teh sith a : 
The mufcular fru@ure of the gravid uterus is extremely 
difficult to be traced with any exactnefs in the unimpregnat- 
ed fate ; but in the gravid uterus they. appear more. difting- 
ly. In the wombs of women who die in labour, or-foon after 
delivery, fibres running in various directions. are obfervable 
‘hore ordels circular. Thefe feem to arife from three diftingt 
| origins, viz. from the place where the placenta adheres, and 
from the aperture or orifice of each of the tubes: but it is al 
: moft impofible to demonftrate regular pa ey fibres conti- 
nued 7 any length without interruption. } hi ap ca il 
The appendages of the uterus alfo fuffer confiderable chan~ 
“ges 3 for the tubes,. ovaries, and. ligaments, gradually go off: 
op | vasa 


ot 


i 
ere ey al : 


EMP cms. *, SIM dace * 


D nap. Iv. GR&VID UTERUS. at 


-below the fundus as it firetches, and at the full time are al. 
-moft: entirely obliterated, At. the. full time, efpecially i ina 
_firfk pregnancy, when the. womb rifes higher than in fubfe- 


quent impregnations, the. ligamenta rotunda are confiderably 
ftretched ; 3, and. to this caufe thofe pains are probably owing 
which ftrike from. the belly downwards in the direction of 
thefe vafcular ropes, Pack are often. very painful and diftref, 
ding. towards the latter end of geftation. Again, | as the ute- 
rus, whichis chiefly enlarged towards the fundus, at the full 
time ftretches into the cavityof the abdomen without any 
fupport, leaving the broad, ligaments below the moft bulky 
‘part; we can readily fee, that by pulling-at the umbilical cord 
‘to deliver the placenta, before the uterus is fufficiently con~ 
tracted, the fundus may be pulled down through the mouth 
of the womb, even though no great violence be employed. 
This is ftyled the inverjion of the uterus 5, and i is a very dread~ 
ful, and generally fatal accident. It is the confequence only 
of i ignorance or are ; ah can fcarcely ‘POPPED but from 


Ce ol ae 


th git a fae of atony. ‘ 
In fome. rare‘inftances, where the cord i is naturally thot, or. 
i rendered fo. by cireumvolutions round the body rae the child, 
‘the force of labour which propels the child may, when the 
placenta adheres to the fundus uteri, bring it down fo near 
the. os tincae, that little force would afterwards-be fafficient 
- to complete the inverfion, ‘This fuggelts a a precaution, that i in 
the above circum{tances,. if (trong labour | pains. fhould conti- 
nue, or 3 conftant bearing down enfue, keen the delivery of 
the child, the practice. of pulling by the cord fhould be care~ 
fully avoided, and the hand of the operator be prudently con- 
duéted within the uterus, to: feparate the adhefion of the cake, 
and guard again the hazard of inverfion. ch aaa 
\% . Whe. ovaria alfa: fuffer fome change from pregnancy. 
» 
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A toundith figure of a yellow. ‘colour appears i in one of 
them, called by anatomifts the corpus luteum ; and in cafes of 
twins, a corpus luteum often appears in each ovarium. It was 


imagined to be the calyx ovi; and is obferved to be a gland 
from whence the female fluid or germ is ejected. In early | 


geftation, this cicatrix is moft confpicuous, when a cavity is 
obvious, which afterwards collapfes. ise 

If the ovarium be injected in the latter months, the corpus 
luteum will appear to be compofed chiefly of veffels. A por- 
tion ae it, eck. in the conte will n not be escr eae 


yt 


! 


a fubftance not yet organized. 


ArT. V. CracuLaTion in the Fortus. 


THE circulation in the fubftance of the placenta, notwith= 


ftanding what has been faid by different authors, feems to be 
not yet fully underftood ; but it is certain, that the blood pat 
fes directly from the placenta into the umbilical vein wl ic 

running along the funis} perforates the belly of the fe etus, ‘and 


enters under the liver, where it divides into two branches, 
nearly at halfa right angle. One of thefe branches, called | 
the duéius venofus, carries part of the blood to the left branch 


of the vena cava hepatis, and from that to the vena cava. 
The other carries the reft to the vena portarum ; where, af. 
ter circulating through the liver, it alfo gets into the vena 
cava, and fo to the heart: but the circulation here is carried. 
on without-any neceflity for the lungs being dilated : For foes 
tufes have an oval hole open between the auricles of the heart; 
and a ‘communicating canal, called canalis arteriofus,’ going 
between the pulmonary artery and aorta; which two paflas‘ 
ges allow the reft of this circulating fluid, that returns by the’ 
cava {uperior, to be tranf{mitted to the aorta, without pafling” 
se the lungs. 


j 
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The blood i is renee from the jek by the arteriae uma 
bilicales, which take their rifes fometimes from the trunk of 
the aorta, but commonly from the iliac arteries of the foctus ; : 
and, runniltg by the external fides of the bladder, aoa to 
b0 out at the navel 
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Art. VI. Posrrion of the Fortus.in Uvrero. 


: THe forts is commodioufly adapted to the. cavity of the u- 
terus, and defcribes an oblong or oval figure ; : its fevcral parts 
being collected together i in fuch a manner as “to occupy the | 
leaft pofible fj ipace. The fpine i is rounded, the head reclines . 
Hewvac towards the knees, which are drawn up to the belly, 
while the heels are drawn backwards towards the breech, and 
the hands and arms are folded round the knees and legs. The 


head of the child is generally downwards. This does not pro=— 


ceed, as was commonly alleged, from the funis not being ex- 


muc 4 


actly i in the middle of the child’s body, for it is not fuf pended 


by the funis : the reafon, is, becaufe the {uperior parts are 


larger, and heavier in proportion, than the inferior. 
When other parts prefent, it feems owing to the motion of 
the child altering’ its igure when the waters are much dimi- © 


‘ nifhed in quantity, or to circumvolutions of the cord: when 


the pofition is once altered, it becomes confined or locked in 
the uterus, and cannot eafily refume its original pofture. 

_ As the figure of the foetus is oval, and the head naturally 
falls to the moit depending part of the uterus, the vertex ge- 
nerally points to the os tincae, with the ears diagonally in the 
pelvis. The foetus is mechanically difpofed to affume this 
potition from its peculiar figure and conftruction, particularly 


' by the bulk of the ‘head and articulation with the neck, by. 
‘the action of its mufcles, and by the fhape and confiruction 


of the cavity in which 1 it is contained, 
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Arr. VIL. Pecutsarrtres of the Forrus. 


Tue foetus, both in external figure and hternal firudture, 
differs materially, in many ftriking circumftances, from the 
adult. It is fufficient for our ene ee to mention a 
few particulars. 

The head is very large in proportion to the reft it the body; 


the bones of the head are foft and yielding, and the futures . 


not yet united, fo that the bulk of the head may be diminifh- 
ed in every direction, and its paflage confequently be render- | 
ed more commodious. The bones of the trunk and extre- 


- mities, and all the articulations, are alfo remarkably flexible. 


: who has breathed. 


All the apophyfes are epiphyfes ; even the heads and condyles: 
and brims of cavities, inftead of bone, are of a foft cartilagi- ; 
nous confiftence. | me A 
‘The brain, fpinal marrow, and whole glandular as ea as 
nervous and fanguiferous fyftems, are confiderably larger j in 
proportion in the foetus than in the adult. It has agian nd f 
tuated in the fore-part of the cheft between the laminae of 


the mediaftinum, called the zhymius. The liver and. kidneys > 
are much larger in proportion : and the latter are divided 
jnto a-number of fimail lobes, asin brutes. | Hitt 
The foetus alfo differs in feveral circumftances from a child 
The cavity of the thor ax is lefs in proportion than after. re- 
fpiration. ‘The lungs are ‘finaller, more compact, of a red co» 
lour like the liver, and will fink in water; but putrefaction, 
a particular emphyfema, as in difeafes of cattle, and blowing 
into them, will make them fwim; which fhould prevent us 


from haftily determining, from this circumftance, whether ~ 


a child has breathed or not; which we are ofteniealled on to 


do. Neither does their finking prove that the child never 
| “breathed 5 
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“breathed 5 for a child may die, or be ftrangled in the birth, 
or immediately after, before the lungs are fully inflated. | 

The arterial and venous fyftemis are alfo different from that 
of the child. Hence the difference in the manner of circu- 
lation already taken notice of. 


§.8. Of Conception. 


To'inveftigate what happens in the interiot parts of a feo 
male during the production of a new living animal, is indeed 
a very arduous undertaking. We fhall firft relate what ex- 

- perience fhews to be true, and then add the hypothefes by 
which the learned have endeavoured to fupply what fhe does 
not teach. ° How few particulars are yet attained, and how ‘ 
difficultly they are attainable, I have learnt by too many 
fruitlefs experiments. — 

That fome light may be thrown on fo dark a fubje&, we 
‘fhall begin with the moft fimple animals, and afterwards take 
notice of what nature has added in others whofe fabric is more 
compounded. The fmalleft animals, then, which have very 
few of no limbs, the leaft diftintion of parts, the fhorteft life, 
and the vital functions both few and very fimilar to ore ano- 
ther, bring forth young ones like themfelves, with no diftinc- 
tion of fexes ; all of them-are fruitful, and none imparts fe- 
cundity to the reft. Some animals exclude their young through. 
a certain eft of their bodies; from others, limbs fall off, — 
which are completed into animals of a kind fimilar to thofe 
from which they have fallen. This kind of generation is ex- 
tended very wide, a comprehends the greater part of ani- 
thal life. | 

- Thofe again, which are a little mote compounded, all bring 

forth theit young; yet in fuch a manner, that a certain par- 
ticle peculiar to themfelves is generated in their bodies, diffi- | 
milar to the whole animal, and contained in fome involucra, 
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within hich lies the animalcule that 3 is afterwards to become 
fimilar to its parent ; this.is commonly called an egg. A great 
part of thefe animals is immoveable. 

Animals that are {till more complex have both egos, and 
male femen befides ; fo that both fexes are joined in the fame 
animal; this clafs is the moft numerous. The male semen is 
that fubftance which it is neceflary to fprinkle on eggs to ren- 
der them prolific, although it never grows alone into a new 
animal. In this clafs, therefore, a juice is prepared by itsown 
proper organs, which is likewife poured on the eggs through . 
organs proper to itfelf, bur different from the former, in or- 
der to generation. : : 

- Thofe animals aré much more numerous which ate both 
a male juice and female eggs3 yet cannot fecundate them- 
felves, but require true coition. For two animals of this kind 
mutt fo agree in the work of fecundation, that each 3 impreg- 
nates the other with its male organs, and again fuffers itfelf’ 
to be impregnated in its female, ones by the male parts of ibe 
other. . | Dod 

Approaching nearer and nearer to man, we come next to 
that clafs, of which fome individuals have only male organs, 
and the fame males fprinkle their feed. on the female eggs of 
others. Several of the animals with cold blood {prinkle their 
feed upon the eggs after they are poured out of. the body of 
the mother. Warm animals inject their femen into the ute- 
rus of the female. , If eggs are generated in the female, fhe 
expels the lifelefs embryo included in fhells or. membranes ; , 
but if a living foetus, fhe then retains it fo long as that it. may 
be born free from any involucrum: ‘The difference between. 
thefe oviparous and viviparous animals is fo fiall, that in the a 
fame clafs, and the fame genus, fome animals lay eggs, others 
produce live foetufes ; and laftly, the fame animal fometimes 
lays eggs, and fometimes brings forth live young. | P 
From this review of animals it appears; that all animals are 

TEs ae produced 
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produced ee one fimilar to themfelves ; ; many from a part 


~ only of a fimilar one ; others from an egg of-a peculiar ftruc- 


ture ; but that all thefe have no need of male femen. Laftly,- 
the more moveable and lively animals only, whofe bodies are 
of a more complicated ftructure, are endowed with a double 
fyftem for generation ; and the difference of fexes feems to be 
added for the bond of focial life, and for the fat fety of a lefs 


mumerous progeny. 


For the effufion of this Gals juice into the ae organs, 


both fexes are inflamed with the moft vehement defires ; the 


male indeed thas the moft lively ones; for fince the female jis 
always prepared for the venereal congrefs, it was neceflary 
for the male to be more ftrongly excited, efpecially at the 
time when he abounded with good and prolific feed, which 
indeed is the principal incentive to venery in him. In fe- 
males, of the brute kind efpecially, fome inflammation in the 
vagina, which excites an intolerable itching, feems the princi- 
pal caufe of venereal defire. | 

Nature has added to the womb, both in women’ and in 
quadrupeds, a vagina, or round membranous cavity, eafily 
dilatable, which, as we have already feen, embraces and {ur- 
rounds the projecting mouth of the uterns; it defcends ob- 
liquely_ forward under the bladder, refting upon the rectum, 
with which it adheres, and. laftly opens under the urethra with 
an orifice a little contraéted. This opening, in the foetus and 
in virgins, has a remarkable wrinkled valve, formed of the 
fkin and cuticle of the vagina, under the denomination of 
Aymen, which ferves to exclude the air or water: fince only 
the human race have this membrane, it is perhaps not without — 


fome. kind of moral ufe. It is circular; except that.a part of 


it is fometimes wanting under the urethra, and it is broader 


behind. Being infenfibly worn away by copulation, its lace. 


rated portions at laft difappear. The caruncles, which are 


called myrt Yormess are partly the remains of the fhattered hy- 
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men, partly the rugae and the valve of the mueous lacunae 
hardened into a kind of flefh. 

At the entrance of the vagina are prefixed two cutancous 
appendages, called mymphae, continued from the cutis and 
gland of the-clitoris ; and thefe, being full of cellular fabttince 


| in their middle, are of a turgefcent or diftenfible nature ; they 


~ phae are drawn together with a fort of erection. Thefe mem; 


penis, enteringythe vaginas rubs aggingt i its fides, until the " 
‘ feed 


are jagged and. replenifhed with febaceous glandules’ on’ each 
fide, fuch as are alfo found in the folds of the prepuce of the 
clitoris. Their ufe is principally to dire&t the urine, which 
flows between them both from the urethra, that it might run 
off and not trickle down the fin, in which office the nym- 


branous productions défcend from the cutaneous arch: furs 
rounding the clitoris, which is a part extremely fenfible, and 
wonderfully prurient ; it is compofed, like the penis, of ‘two 
cavernous bodies, arifing from the fame bones, and afterwards 
conjoining together in one body, but without including any 
urethra, 3t is furnifhed with blood-veffels, nerves, and leva- 


tor mufcles, and a ligament fent down from the fynchondro- 


fis of the os pubis; like the penis in men, the clitoris grows 
turgid and ereét in the time of coition, but lefs fo in modeft 
women ; from friction, however, ‘the clitoris always fivells 
wip and is ereéted. ihe 
The mufcle, termed o/fii uaginae con/iriator, rif ing ‘from the 
fphincter ani and receiving an acceffion from the os ifchium, 
covers the venal plexus, comes forward by the fides ‘of the 
labia, and is inferted into the crura of the clitoris; one! féeins to 


- compres the lateral venal plexufes of the vagina, and'to retard 
the return of the venal blood. ‘The tranfverfe mufele of the | 


urethra, and the bundle from the seep inferted: into’ “it, 


oe. 


have the fame fituation as in men. 
When a woman is inyited either by moral love, or a hufifal 
defire of pleafure, and adinits the embraces of the male, the 
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ehanges, we are confiriy ed by diflections of) 
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feed breaks out waned is poured into the uterus. In like man- 


ner, as in the male, the attrition of the very fenfible and ten: ley | 
parts, excites a convulfive conftriction of all the parts of the 
vagina. By thefe means the return of the venous blood being 
fuppreffed, the clitoris, efpecially in falacious women, grows 
turgid and erect, the nymphae on each fide fwell, as well as 
the venal plexus, which almoft furrounds the whole vagina, 
and the pleafure is increafed to the iiigheft pitch: in confe- 
quence of which there is expelled, by the mufcular force, but 
not perpetually, nor equally in all women, a quantity of lubri- 
eating mucous liquor, of various kinds. ‘The principal foun. 


tains of this are feated at tne opening of the urethra, where 


there are large mucous finufes placed in the protuberant mar-~ 
gin of this uriniferous canal. Moreover, at the fides of the 
urethra in the bottom of the finufes which are formed by the 
meimbeanous valves fulcated upwards, two or three large mu 


cous finw{es open into the vagina. Laftly, at the fides of the 


vagina, between the bottoms of the nymphae and the hymen, 
there is one opening, on each fide, from a very long dua; 
which, defcending towards the anus, receives its mucus from 


#6 number of very {mall follicles, | 
ai} But the fpme action which, by nceaenk the steartve to 
the higheft degree, caufes a greater conflux of blood ‘to the 


whole genital fyftem of the female, occafions a much more 


- |mportant alteration in the interior parts. For the hot male 


femen, penetrating the tender and fenfible cavity of the uterus, 
which is itfelf now turgid with influent blood, there excites, 
at the fame time, a turgefcence and diftention of the lateral 


‘tubes, which are very full of veffels creeping between their 


two coats, and diftended with a great quantity of blood. Thefe 
tubes, thus copioufly filled and florid with the red blood, be- 
come erect, and the ruffle 2 Sinsetogening of the tube 
afceuds and is applied tothe’ ‘Ovary. “Tae ruth of all thefe 
¢ human body 
and 
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and brute een and nave the appearances os the parts 
when difeafed. | , | 
But, in a female of ripe years, the ovary is extremely tur- 
ip with a lymphatic coagulable fluid, with which alfo the ve- 
ficles are diftended. In a prolific copulation, fome one of the 
more ripe veficles is burft, a manifeft cleft appears, which at 
length pours out a clot of blood. Within this veficle, after. 
copulation, a kind of fleth grows up, at firft flocculent, then 
granulated, and like a conglomerate gland, confifting of many 
kernels joined together by a cellular fubftance ; which flefh by 
degrees becoming larger and harder, fills the whole cavity of 
the veficle, and is hardened into the nature of a fcirrhus, in. 
which, for a long time, a cleft, or a veftige of one remains. 
This is the corpus luteum, common to all warm quadrupeds, in 
which fome late celebrated anatomifts have faid they found a 
fort of juice before copulation ; which, however, experience. 
does not admit, fince there i is no corpus luteum before that 
event. Nor is the veficle, which is the human ovum, con= 
tained | in a veflel like acup. © | ine i 
The tube comprefling the ovarium in a prolific congrefs, ‘is 
thought to prefs out and abforb a mature ovum, from a fiffure 
in the outer membrane, from whence it is continued down, by ; 
) the periftaltic motion of the tube, to the uterus itfelf ; which: 
periftaltic motion begins from the place where the frft nea @ 
tact was made, and urges the ovum downward fuccefiively to 
the opening into the fundus uteri, as is very manifeft in brute 
animals. The truth of this appears from the conftant obferva~ 
tion of a fear or fiffure produced 1 in the ovarium after concep= 
tion; from a foetus being certainly found in quadrupeds, both. 
in the ovarium and in the tube of the female; from the analo- 
‘gy of birds, in which the defcent of the ovum from the ova- 
rium is véry manifeft. Yet we muft acknowledge, that a true 
ovum was never found i in quadrupeds, unlefs after a long time. 
It is probable, tat at the time of COREED TODS the true ovum ig, 
almott 
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almoft fluid, very. fofe see pellucid, and cannot be diftinguifhi= 


-ed from the mucus with which the tube i is filled ; it muft alf> 


be very fmall to be able to pafs through fo narrow a tube. The 


-veficle itfelf which was in the ovary remains fixed in it, and 


becomes the covering of the corpus luteum. But the accounts 
of ova faid to have fallen from women a few days after concep~ 
tion are not certain; and are contradicted by the fmallnefs of 
the foetus obferved many days after; by the fhape in which it 


“is firft obferved, which is always oblong, and in brutes even: 


cylindrical; and likewife by the fmallnefs of the tube. 

All this is performed, not without pleafure to the future 
mother, nor without a peculiar fort of fenfation of the inter- 
nal parts of the tube, threatening to induce a fwoon. Neither 
is the place of conception in the uterus, whither certain expe- 
rience {hews that the male femen comes. For the power of 
the male femen fecundates the ovum in the ovaria themfelves, 


as we fee in the cafe of foetufes found in the ovaries and tubes s 


from the analogy.of birds, in which by copulation one epar 
indeed falls into the uterus, but very many are fecundated at 
once in the ovaria. Nor i is the fmall quantity of the male fe- 


men any objection to chi nor even its fluggifh nature, which 
By, by eminent. anatomifts has been thought to render it lefs fit for 


performing fuch a journey through fuch fmall veffels. For j it” 


- is certain that the male femen fills the tubes themfelves at the 


| firft impregnation, both in women and brute animals. 


The uterus is clofed foon after conception certainly in ani- 


~ mals, and probably i in women, left the very {mall ovum, to- 


- 


gether with the hope of the new progeny, fhould perifh. Ar 


that time the new mother fuffers many difagreeable affections,” 


which probably arife from the fubputrid and fubalkaline male 


femen reforbed into the blood. A naufea is occafioned by con-: 
| ception, almoft in the fame manner as by {wallowing a bit of 


rotten egg. Fleth is at this time chiefly naufeated 5 a vomit~ 


ing alfo occurs; fome puftules break out, and the teeth ach: 


Mok 


| 
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_ Moft of thefe complaints we attribute to the {welling of the u- 

-terus, the retention of the menfes, and the compreffion of the 
abdominal vifcerae What we have hitherto advanced, coming 
under the teftimony of our fenfes, may be either confirmed or 
corrected. ‘What follows is rather conjectural ; and its deve- 
lopement is the more difficult, as we have few experiments to 
determine the faéts, and as even thofe experiments we have 


are difcrepant with one another. At the frft outfet a diffi- — 


cult queftion immediately prefents itfelf. Whence proceed the 


firft fiamina of the animal ? Are they from each parent, and 
-; the new animal formed by a junction of the feeds ? The fi- 
milarity of the offspring to both parents feems to confirm the 
opinion. If analogical reafoning might be permitted, we might 
adduce numerous examples from the vegetable kingdom which 
clearly fhew that the offspring is a compound of each parent. 
The opinion is ftill farther confirmed by morbid and vicious 
habits being conveyed from both parents to their children. 
On the other hand, we have no certain proof that feed exifts 


in the female ; and again, animals may be propagated with- 


out any mixture of feeds. Laftly, the refemblance of the 
young animal to sts father feems only to fhew, that in the 
male feed there is fome power, which alone can form the 
foft matter of the little embryo ; in like manner this fame 
power, in peculiar animals, lengthens the pelvis, dilates the 
thorax, expands the horns, &c. | cf Et 
Some anatomifts have attributed every thing to the fathers 
efpecially after the noted animalcula appeared in the niale feed 
ander the microfcope, whofe figure perfectly agreed with that 


of the embryo in all animals. But then there is wanting 2 
proportion between thefe animals and the number of foetufes - 


produced. Another objection to this doétrine is, that inmoft 
of the animal tribes animalcula aré not to be found. And 
laftly, there is too great a firnilarity between thefe animal- 


cula and thofe commonly found in other fluids, which always 


preferve 


| 
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preferve their own peculiar fhape, and are never obferved to 
be changed by growth from a fimple worm into a handfome 
articulated animal, wholly diffimilar from themfelves. 

Other anatomifts, again, not lefs celebrated or lefs worthy 
of credit, have taught that the foetus exifted inthe mother 
and maternal ovary; which the male femen might enliven and 
varioufly modify, fo that, at length, it might be brought into 
the world a perfect animal. Yolks are manifeftly found in 
the female ovaries, even although they have not been impreg- 
nated with any male femen. But a yolk is known to be aa 
appendix to the inteftine of fowls, to have its arteries from 

‘the mefenteric artery, and the covering of the yolk to be cons 
tinued with the nerveus membrane of the inteftine, which is 
continuous with the fkin of the animal. Along oo the yolk, 
therefore, the foetus feems to be prefent in the mother hen, 
of whom the yolk is a part, and who gives veffels to the yolk. 

Laftly, the analogy of nature fhows, that many animals gene- 
rate eggs without any connection with a male of the fame {pe« 
cies, but that a male animal never becomes prolific without a 
female. This. reafoning will equally apply to all clafles of 

_animals formerly mentioned, from the viviparous to the ovi- 
parous, and from the oviparous to thofe which produce their 
young by a part falling from the parent. Certainly, therefore, 

the males muft give fome addition to that fex which produ- 
ces the foetus from its own bedy ;,which addition is neceflary 
in fome tribes of animals, but in ethers, even the moft fruitful, 
may be wanting. It is impoflible to admit the opinion, that 
the navel of the conceived animal from the male is inocula- 
ted into the veffels of the female; for this navel would be too 
{mall at the time when the yolk is of a confiderable fize : nor 
could the very {mall umbilical arteries be applied to the very 

. large yolk with any hope of a continuance of the circulation. 

Thus much concerning the materials : but-we are as much 

at a lofs concerning the formation; namely by what means 

Vor. UI, ae the 
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the rude and fhapelefs mafs of the firft embryo is fafhioned in- 
to the beautiful fhape of the human body. We readily reject 


fuch caufes as a fortuitous concourfe of atoms, the blind ate’ 
tractions between the particles of the nutritious juices, and the 


ftrength of ferments, not knowing the reafons how they ope- 
rate ; the foul is certainly an architect unequal to the tafk of 


B ; Vue . ‘ > ie 
producing fuch a beautiful fabric; and as we can never form: 


any adequate ideas of the internal models, we fhall refer them, 
to thofe hypothefes, which the defire of explaining what we 
ardently with to know, has’ produced. 

Experience indeed feems to agree with the following deduc- 
tions which reafoning affords, namely, that this moft beautiful 
frame of animals is fo various, and fo exquifitely fitted for its 
proper and diftinét funtions of every kind, and the offices and 
manner of life for which the animal is defigned ; that it ‘mutt 
be calculated according to laws more perfect than any human 
géometry ; that the ends have been forefeen in the eye, in the 
ear, and the hand; fo that to thefe ends every thing j is moft 
evidently accommodated : it appears, therefore, certain, that 
no caufe can be afiigned for it below the infinite wifdom « of 
the Creator himfelf. Again, the more frequently, or the more 
minutely, we obferve the long feries of increafe through which 
| the fh apelefs embryo is brought to the perfection neceflary for 
animal life, fo much the more certainly does it appear, that 
thofe parts which are obferved in the more perfect foetus, 
have been prefent i in the tender embryo, although their fitua- 


tion, figure, and compofition, feem at firft to ee been ex-' 


-ceedingly different from what they are at laft; for an unwea- 


ried and laborious patience has difcovered the intermediate 


degrees by which the fituation, figure, and fymmetry. are in- - 


fenh bly reformed. ven the traniparency of the primary foe- 


s alone conceals many things which the colour afterwards 


waded does not generate, but only renders confpicuous to the 
eye. And it fuiliciently appears that hoe parts which emi- 


nent 
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“nent anatomifts have fuppofed to be afterwards genérated, and 
to be added to the primeval ones, have been all contemporary 
with the primeval parts, and only fimall, foft, and colourlefs. 
_ It is highly probable, that. for a long time the latent em- 
_ bryo neither increafes, nor is agitated, except by a very gentlé 
motion of the humours, which we may fuppofe to librate 
"from the heart into the neighbouring arteries, and from thefe 
into the heart of the foetus. But we may alfo fuppofe, that 
the ftimulus of the male femen excites the heart of the foetus 
_ to greater contractions, fo- that it infenfibly evolves the com- 
plicated veffels of the reft of the body by the impulfe of the 
humours, and propagates the vital motion through all the ca- 
nals of the little body of the animal, quicker in fome parts, 
and flower in others; and that thence fome parts of the body | 
of the animal feem to be produced very early, others to fuper- 
vene afterwards, and laftly, fome do not appear until a long 
time after birth, as the veficles of the ovaries, the veflels of 
the male tefticles, the teeth, hairs of the beard, and horns of 
brute animals. In all animals, heat affifts this evolution; in 
the more fimple ones, whofe veffels are few, and lefs compli- 
cated in their various organs, heat is the fole inftrument of 
bringing it to perfection. — | 
OF the objections which are ufually brought againit this 
doétrine, fome are not true; fuch as the fuppofition of an eX 
_erefcence of a different ftructure from the reft of the body 3 
ethers feem to belong to caufes depending on fome accident, 
fuch as moft kinds of monfters ; fome to the increafe of par- 
ticular parts, occafioned by the powers of the male feed ; fome 
to the cellular texture varioufly relaxed, as it feemis to mcreafe 
in the parts newly formed, or to be itfelf produced, by indu- 
rated juices. Although it is not eafy to explain every thing 
mechanically, yet we ought to remember, that if indeed the 
new. animal is fhewn by experience to. be, and really is, pre= 
fent in the BE no objections can overturn what has been de« 
monitrated; 
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monftrated. ‘It muft however be acknowledged, that many 


' facts are, from the infancy of human Rnoiciars! as yet ince 
plicable. 


4 


| After the human ovum is brought down into the uterus, — 
we become fenfible of its change of fhape in a few days. The 
ovum itfelf fends out every where foft branchy floceuli from 


the fuperficies of its membrane hitherto {mooth, which ad- | 
here to, and inofculate with, the exhaling and refeebins floc~ 


euli of the uterus. This adhefion happens every where in the _ 


uterus; but chiefly in that thick part which is interpofed be+ 
tween the tubes, and is called the fundus uteri. Thus the thm 
ferous humour of the uterus, proceeding from its arterial villi, 
is received into the flender venous veflels of the ovum, and 
nourithes it together with the foetus. Before this adhefion, 
if at any time it does not adhere, it is nourifhed either by its 
ewn, or by abforbed j juices. | | 

At this time, the ovum abounds with a great proportion of 
a limpid watery liquor, which, like the white of an egg, hard» 


ens, by heat, or by mixture with alcohol. The foetus remains 


long invifible, being never feen before the 17th day, when it 
is an unformed mafs of mere mucous in a cylindrical fhape. 


When fome diftinGtion of parts is vifible, it has a very great — 


head, a fmall flender body, no limbs, and is fixed by a very 
broad flat navel to the obtufe end of the ovum. 
Henceforward the foetus continually increafes as well as the 
ovum, but in an unequal proportion: for while the arterial: fe- 
rum is conveyed by more open paffages into the veflels of the 
evum, the foetus, which feems to receive, by its very. capacious 
umbilical vein, the greatelt part of the nourifhment, increafes 
very faft. The ovum alfo increafes, but in a lefs degree 5 se 


the proportion both of it and its water to the foetus continual~ _ 


‘jy diminifhes. The fleecy productions of the egg leffen, they 
do not cover fo much of its furface, and are gradually covered 


with 2 continued membrane. Thofe, however, which fprout’ 
from 
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from the obtpife end ‘of the ege Se. ne are by degrees 
formed into. a round and circumf{cribed placenta. 

Such is the general appearance of the ovum in the fecond 
month ; from which time it changes only by increafing in bulk. 
"Phat part of the ovum fixed to the uterus makes about a third 
of its whole furface, and is in the form of a flat round dith or 
plate ; fucculent, fibrous, full of protuberances, but through- 
out perfectly vafcular ; thefe tubercles change into others of 
the fame kind; it is for the moft part accurately, and often 
infeparably, connected with the uppermoft part of the uterus. 
‘This fubftance, commonly called the placenta, is remarkable 
for its large veflels, is of a thin cellular texture, and collects 
the veflels every where, but chiefly in the circumference of its 
. greatefl circle ; the exhaling arteries of the uterus correfpond- 

ing with the veins of the placenta, and the arteries of the pla- 
centa with the veins of the uterus. In the common furface 
of the.uterus and placenta, a communication is anade, by 
which the uterus fends to the foetus, firft that white ferous 
liquor not unlike milk, and laftly, as it feems, red blood itfelf. 
This communication of the humours feems to be demontftrated 
_by the fuppreflion of the menfes in women with child, whofe 
blood muft be turned into another channel; by the lofs of 
blood which follows a feparation of the placenta in a mifcar- 
_ riage; and by the blood of the foetus being exhauited from 
an hemorrhagy in the mother; by hemorrhages that enfue 
from the navel-firing, fo as to kill the mother when the pla- 
eenta has been left adhering to the uterus 5 and, laftly, by the 
_ paflage of water, quickfilyer, tallow, or wax, injected from 
the uterine arteries of the mother into the veflels of the pla 
centa, as is confirmed by the moft faithful obfervations of 
_ eminent angtomitts. That blood. is fent into the foetus is 
_ evinced by the magnitude of the finufes of the uterus and pla- 
centa; the diameter of the ferpentine arteries of the uterus 5 


. = scoala: that follows, even when the placenta i is very 
lightly 
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flightly hurt; but efpecially by the motion of the blood, | 
which, in a foetus deftitute of a heart, could only be given to 
the humours of the foetus by the blood of the mother. — 

Though it is probable the child is nourifhed in the way a- — 
bove-mentioned, yet as it is not fully proved, and as many phy- — 
fiologifts take up the oppofite fide of the queftion, it may not 
be improper to repeat what Wrifberg has faid’ on the fubject. 

<«¢ The manner in which the foetus is nourifhed after con- 
ception, labours under a like difficulty with the origin of con-- 
_ ception itfelf. Of the two moft noted conje@tures which ufu- 
ally explain the communication of the uterus with the placen- 
ta, namely, reforption, or the immediate anaftomofis of the 
blood-vefiels, the laft has always had the moft partizans. I 
am forry that various arguments, fufliciently weighty, prevent 
me from {fo eafily embracing the fame fide ; which arguments 
my celebrated pupils, Balthafar and Moeller, have already 
mentioned, and which fhall now be partly delivered by myfelf. 
They may be conveniently divided into two clafles ; the firft 
contains the doubts of anaftomofis; the laft, the arguments 
tending to prove it. In the firft clafs it is denied, 

“sy, Becanfe the young of birds, removed at a great idif- 
‘tance from their mother, fo that they cannot get any blood 
: from her, prepare true blood from their own nourifhment,. 
the yolk and white. | 

«<2. The great hemorrhagy,' which follows an abftraction 
of the placenta from the uterus, indicates an anaftomofis be- 
tween veflels of great magnitude and importance; the number 
of fuch veflels, however, we find neither in the uterus nor 
_ placenta. 
© 3, As often as I have taken the egg from the uterus. of 
animals which have died at different periods of pregnancy, I. . 
always found in the uterus a liquor refembling milk, rarely 
blood. 
Gs A By the moft Saeeetetul injections made, with all due 

carey © 
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care, once into the uterus of a pregnant woman who died in 
the feventh month of geftation of a wound, feveral times into 
the wombs of mares, cows, goats, rabbits, dogs, and cats, &c. 
preparations. of which I poffefs, I never could convey the 


_ tmalleft quantity of the moft fubtle liquor into the uterus 


from the veflels of the cord, nor from the veflels of the uterus 
into the placenta ; the liquor entered only the cellular texture 
ef the fungous chorion, and filled it with irregular particles. 
oest'c) Tihave fometimes filled the recent fecundines of wo- 
men, and feveral brutes, that have come away fpontaneoufly 
immediately after birth ; but I never faw the mercury ruthing 
forward, as we fhould have obferved in the rupture of anafto- 
- .mofing veffels, which neverthelefs Lhe ao the moft fubtle 
veilels.. 

' © 6. I have filled the uterine veffels of bitches (killed ju: 
before parturition, by cutting the carotids, and which were ale 
moft half alive) with a very fubtle liquor. The preparations 

_ which I pofiefs are proofs of the moft happy and fuccefsful in- 
4 jection. However, I have done nothing more in thefe than to 
pufh the fluid and coloured matter into the cells of the fungous 
chorion ; but there are not the {malleft traces of its entering 
the vefiels of the placenta. As to the other fide of the quef- 
tion, the arguments there are not of lefs weight ; for 

“© 1. The fuppreffion of the menfes in pregnancy cannot fo 
much prove it, fince (2) feveral animals have no menfes ; (2) 
they are not fuppreffed in all women; (c) the mafs of menftrual 
blood fuppreffed after conception, amounting to twelve, fix. 
teen, or even twenty ounces, cannot poflibly be expended up= 
on the fimall mafs of embryo of the firft or fecond month, 
which, together with the fecundines, weighs fcarce an ounce. | 

62. Thofe great and dangerous hemorrhagies which hap. : 
pen after the abftraction of the human placenta, excite no 
{mall fufpicion of an immediate anaftomofis. But (2) the flow 
ef blood does not happen in all with the fame force; it is 
4 fometimes 
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fometimes feveral pounds, fometimes only a few ounces and 
drachms: (0) and the fame flux is the more gentle the more 
carefully the abftraction has been performed, and vice verfa ; 
‘and in very profufe fluxes the uterus is, for the moft part, 
‘more or lefs injured.’ (c) I have feen abortions of two or three 
months attended with a very fimall profufion ; and I now re- 


member five in which fearce an ounce was loft. (d) In the ~ 


birth of brutes, fo large effufions never happen, or do not laft 
fo long. 

és 3. It would truly be a weighty argument, which would 
eafily determine me to embrace the doétrine of anaftomofis, if 
T could reconcile it with my own obfervations, that the foetus 


is deprived of great part of its blood if the mother has died of 


an hemorrhagy. But I have feen (a) a human foetus whofe 
mother had died in the feventh month of geftation of a bleed- 
ing wound, and had fuffered a great effufion, which had loft 


no blood out of the heart nor larger veflels; nay, not even in © 
the placenta itfelf did the ftate of the blood-veffels exhibit any _ 


mark of hemorrhagy. () I have killed pregnant bitches and 
cats, juft upon the time of birth, by cutting the carotids; I 
have examined the uterus of cows and mares, killed by means. 
of a very large wound of the heart, without finding in any. 
of them either the ova or foetus fhewing the leaft defect of 
blood. wk sii, Sie Bi ake 
She 66 Ae That mothers may fuffer fatal hemorrhagies from cut- 
ting and not tying the cord, neither my own obfervations, nor 
thofe of Roederer, will allow ; and no perfon at prefent directs 
midwives to begin the tying of the cord towards the placenta, 


“5. What are called the venous finufes in the uterus, ex- 


cept the cellular fubftance of the fungous chorion, feem to af- 
ford no proof. I have obferved fuch reputed finufes in the 
uterus, if a very great part of the fpongy chorien has cohered 
to the uterus. Ihave perceived them on the placenta, if it 
had-adhered to it. The blood detained here does. not abfo- 

| lately 
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lutely demonftrate the continuation of veffels: it only fhews, 
that a certain {tore is prepared, from which the abforbent 
veffels of the placenta may receive their nourifhing matter, 
which contains a mixture of the blood itfelf tranfmitted 
through the increafing veins, whofe refiduum. is reabforbed 
by the veins of the uterus, and at length mixed with the 
blood. Does not the like happen in other fpongy parts ? 

«6. As to examples of foetufes wanting the heart, whofe 
circulation therefore fhould have depended upon the mother 
alone, although I am not fo certain of the truth of them, I 
could oppofe,as many other obfervations of a fimilar mon- 
firous mechanifm in birds.” 

To refume our fubje@, the remaining part of the-ovum, and 
likewife the furface of the placenta, are-covered by an exter- 
nal villous and fleecy membrane, (full of pores and fmall vef- 
dels, of a reticular fabric, and eafily lacerable,) fo as to re- 
femble a thin cake, called the /pongy choricn : (this is elegant~ 
ly delineated by Dr Hunter). But even this is connected to 
the flocculent furface of the uterus, which is very like to it- 
felf but fofter, by veffels {maller than thofe of the placenta, 
but manifeftly inofculated from the chorion into the veflels. 
of the uterus. 

Under the fpongy chorion lies a continuous, white, opaque, 
and firm membrane, and not vafcular; it does not cover the 
part of the placenta turned towards the uterus, but is con- 
cave, and turned to the foetus. It coheres by a cellular tex- 
ture both to the fpongy chorion and amnios. The moft fim- 
ple name we can give it is the /aeve chorion. 

The innermoft coat of the foetus, which is called ammics, is 
a watery pellucid membrane, very rarely fpread with any con- 
{picuous veflels, extremely fmooth, and in all parts alike ; it is 
extended under the placenta with the former, and its furface 
4s every way in contact with the waters. If there are more 
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foetufes than one in man or beaft, each of them has its proj 


per arnnios. 

‘The nourifhment of the foetus, from the beginning to the 
end of the conception, is without doubt conveyed to it through 
the umbilical vein. This vein, arifing from the exhaling vellels 


of the uterus, and from the umbilical artery with which it is 
continuous, makes the venous finufes under the furface of the : 


placenta ; ; when all its branches are collected, it forms a large 
trunk that is twifted, though not fo much as its concomitant 
arteries, into circular folds ; it is. fufficiently long to allow a 


free motion : : after being furrounded with cellular mucus ine | 


cluding alfo other vellels, and the whole being covered with 
a continuation of the amnios, it is known by the name of the 
umbilical cord. Ay he umbilical vein, after forming fome pro- 
tuberances, enters through the navel, in an arch made by a 
parting of the fein and abdominal mufcles, and goes to the 
proper finus of the liver, i into which the finaller portion of the 
blood that it conveys is ‘poured through the flender ductus 
venofus into the vena cava feated in the pofterior | foffa of the 
liver 3 but the greater part of i its blood goes through the large 
he epatic branches, which conftantly arife from its fulcus, and 
remain even in the adult ; and the blood goes thence to the 

eart by the continuous branches of the vena cava. ‘The finus, 
or left branch of the vena portarum itfelf, is a part ‘of the 
‘umbilical vein, and its branches bring the blood from the 


placenta to ‘the cava, while the right branch alone carries the 


‘mefenteric and fplenic blood through the liver. 


But this i is not all the ufe of the placenta; for the foetus’ 


fends great part of its blood to the placenta by two large m= 


bilical arteries which care continued i in the dire@tion of the 


aorta 3 and after giving fome flender twigs to the femorals, 
with fill fmaller arteries to the pelvis, they afcend refleled in 
the dire tion of the bladder, furrounded with the cellular plate 


of the abhi and with fome fibres foreading to them 
ai ; | from 
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from the bladder and urachus ; they then proceed ¢ on the outs 
fide of the peritonaeum into the cord at the navel, in whichs 


pafling alternately in a ftraight and contorted courfe, they form 


various twiftings and windings, fomewhat {harper than thofe 
of the vein which they play round ; and at lait they arrive at 


the placenta, whofe fubftance is entirely made up of their 


branches, in conjunction with thofe of their correfponding 
veins, and a flippery cellular fubftance following both veilels ; 
fo that the kernels themfelves, that are confpicuous in the 


"placenta, are convolutions of thofe vellels. By thefe branches 


the blood feems to pafs out through the minute arteries of the 
placenta into the veins of, the maternal uterus, that after un-~ 
dergoing the action of the lungs by the mother’s refpiration, 
it may return again in an improved {tate to the foetus: What 
other reafon can be affigned for fuch large arteries, whicls 
carry off above a third part of the blood of the foetus ? 

But it will perhaps be afked, Whether the foetus is nourifh2 
ed by the mouth likewife ? Whether it drinks the lymphati« 


liquor contained in the cavity of the amnios, which is coagu- 


lable unlefg putrified,; and in the middle of which the foetus 
fwims, and whofe origin is not fufficiently known ? Whether 


this opinion is nct in fome meafure confirmed by the open 
‘mouth of the foetus, and the analogy of chickens, which are 


under a necéffity of being notirifhed from the contents of the 
€sg only ? to which add the abfence of a navel-{tring in fome 
foetufes ; the quantity of meconium filling the large ahd part 


of the fimall inteftines; the fimilitude of the liquor found in 


the cavity of the ftormach to that which fills the amnios ; the 
proportionable decreafe of the liquor amnii, as the foetus en- 
larges 5 the elutinous threads which are found continued from 
the aminios through the mouth arid gula, into the tomach of 
the foetus ; the true feces found in the ftomach of the foetus 
of quadrupeds ; the open mouth of the foetus which we have 
certainly éblerved ; the gaping of a ‘chicken {fwimming in this 
liquor, 


Aa OF THE PELVIS. —° Part VE 


liquor, and its attempts as it were to drink it up? Again, 
what are the fountains. or fprings from whence this lymph of 


the amnios flows? whether it tranfudes through the invifible - 


veflels ef the amnios,. or through certain pores: from the fuc- 


culent chorion, which is itfelf fupplied from the uterus? It . 


muft be confeffed, that thefe inquiries labour under obfcuri- 
ties on all fides 5, notwithftanding which, fays Haller, there 


feems more probability for them than otherwife, fince the . 


liquor is of a nutritious kind, at leaft in the firft beginnings 
of the foetus,.and is derived from the uterus. 

All the excremental feces, which are collected in the foetus 
during the whole time of its refidence in the womb, amount 
to no great quantity, as they are the remains of fuch thin nu- 
tritious juices, percolated through the fmalleft veffels of the 
uterus. Haller obferved, that the bladder was often almoft 
empty in the foetus. A quantity of urine is, however, gene- 


rally collected in a long conical bladder : But inthe cavity of ° 


the inteftines, a large quantity of a dark green pulp is collected. 


which appears very like a mixture of the bile and the remains: 


‘of the exhaling juices. 

It may then be afked, Whether there is any allantois ? fince: 
it is certain that there paffes out from the top:of the bladder 
a dué&t called the wrachus, which is a tender canal, firft broads, 
covered by the longitudinal fibres of the bladder as with a cap- 
fule ; and afterwards, when thofe fibres have departed from. 
each other; itis continued fmall, but hollow, fora confiderable: 
length through the umbilical cord, yet it vanifhes in the cord. 
itfelf. Whether this, although it be not yet evident in the hu- 
man {pecies; 1s not con firmed:by the analogy of brute animals, 
which have both an urachus and an allantois ? Bur as for-any 
proper receptacle continuous with the hollow urachus, it either 
has not yet been obferved with fufficient certainty, or elfe the 
experiment has not been often enough repeated, to render the 
opinion general in the human f{pecies ;,and thofe eminent ana- 

tomifts 
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tomifts who have obferved a fourth kind of veffel to be conti- 
nued along the umbilical rope into its proper veficle, will not 
allow that veffel to be ealled the urachus, and very lately have 
referred it to the omphalo mefenteric genus. Wrifberg has 
feen two foetufes with a fimilar filament. He injected a third 
with wax, and that filament which might impofe upon us for 
the urachus was likewife filled. In man only a fmall quantity 
of urine is fecreted ; but it perhaps may be no improbable con- 
jeCture, that fome portion of the urine is conveyed to a certain 
length into the funiculus umbilicalis, and is there transfufed 
into the fpengy cellular fabric which furrounds it; this cir- 
~ eumftance may ferve as a reafon why man has a longer um- 
bilical cord than brutes, and no allantois. 

The foetus continues to advance in growth; the limbs grae 
dually fprout from the trunk, under the form of tubercles ; 
and the other outworks of the human fabric are by degrees 
beautifully finifhed, and added to the reft. ‘The manner in 
which all this is. performed anatomifts have not hitherto fuf- 
ficiently defcribed. At prefent i fhall not enter fully on the 
fubject ; ‘yet it feems neceffary to fubmit the following come 
pendium to the reader’s confideration. 

The embryo which we firft obferved in the uterus of the 
mother was a gelatinous matter, having {carcely any properly 
defined fhape, and of which one part could not be diftinguifh- 
ed from another. There was, however, in that gluten a heart, 
which was the caufe of life and motion ; there were veflels 
which generated the humour of the amnios; there were there 
fore veflels of the umbilicus and-yolk, the little trunks of which, 
being received from the foetus, are at that. time very large. 
‘There was a head and {pinal column, bearing a larger propor 
tion to the other parts of the body than they do afterwards. 
There were likewife, without doubt, all the reft of the vifce-- 
ta, but, being pellucid and of a ‘mucous nature, they were 

not 
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not fo apparent as they would have been, had they been 
more opaque and folid. 

But in the whole fetus, an immenfe quantity of water is 
mixed together with a very little earth, as the cellular tex- 
ture furrounds it in a ftate between fiuid and folid, having 


large drops of water interpofed between the particles of the 


folid parts. . 

To this the vivifying gluten or white of the egg, which is 
of the nature of lymph, there is added in birds a yolk, which 
is of an oily nature: in man fomething of a milky nature, not 
altogether unlike the yolk of an egg, is added to the coagu- 
lable lymph. That the blood is perfected from the fat by thé 
proper powers of the foetus, we are perfuaded from the ex- 
ample of birds. From it are infenfibly prepared all the other 
humours; but all of them at firft mild, glutinous, void of 
tafte, colour, and fmell. It is long before they acquire their 
peculiar nature and properties, and fome of them are not pro- 
duced till many years after birth, for inftance the femen. 

The firm parts, even in a grown perfon, make .much thé 


fmalleft portion even of the harder parts of the human body; - 


$n the foetus they differ from the fluids, by a fomewhat great- 
er degree of cohefion 3 as yet, however, they are like a glu- 
ten, at firft fluid, and afterwards more confiftent. In thefe 
the fibres which we could not diftinguifh in the primeval em- 
_ bryo are by degrees produced ; the gluten, as it would feem; 


_ being. fhaken between. the neighbouring veffels, part of the - 


"water exprefled, and the terreftrial parts attracting one ano- 
ther. Thefe fibres varioufly embrace one another; and form 
a cellular texture, as.is the cafe in certain difeafes; and inter= 
cept little fpaces, in which there is a kind of humour. From 
this cellular fubftance the membranes and vetlels; and almott 
the whole body, are formed. 
The veffels are the oldeft parts of the body, and are opened 
in the firft delineation of the embryo. . What firft appears in 
an 
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an-egg during the time of incubation, having any diftinct form, 
are venous circles: and thefe veins produce the arteries, by 


. which they both receive their juice, and the motion of that 


juice. ‘They are ‘not gener ated mechanically from an obftacle, 
againft which the arterial blood ftrikes. » At firft the trunks of 


the veins are confpicuous, afterwards the branches which cone 


yey the humours to the trunks. If they were produced from 


the arteries reflected, the branches would firit be feen, and the 
trunks would be formed laft. Neither could the arterial blood, 
driven back‘by an obftacle, form thofe moft beautiful circles, 
and bring back the veflels into the heart. It would rather flow 
irregularly through the cellular texture. And the primeval 
heart would foon lofe its life, unlefs as much of the humours 
returned to the heart as was fufficient toKeep up its pulfations. 
There are, therefore, in the primeval foetus, fuch as we firft 
obferve it, fome parts more perfect and confpicuous ; others 
involved, invifible, and very {mall. ‘The heart is the moft per- 
fect ; it is the only moveable and irritable part; although it is 
jn many refpects different from what it is in an adult perfon. 
The brain is large and fluid ; the veffels firft appear formed 
near the heart, and are vifible in the back, The vifcera, muf. 


cles, nerves, and limbs, are not yet to be feen; nor the bones, 


whofe firft appearance is a mucus, nor the veflels of the reft 
of the body. The other vifible portion of the foetus is the ab- 
domen, of which the umbilical capfule is an immenfe hernia. 

To this embryo is fuperadded motion, in man almoft of the 
heart alone; as alfo in birds, whofe formation does not take 
place without heat rather greater than that of the human body: 


_ yet, without the heart, heat deftroys, inftead of forming the 


foetus,. In the beginning the proportion of the heart to the 
reft of the body is the greateft; and is ever after continually 


. growing lefs. Its pulfations are alfo at this time the moft fres 


quent, and are very peo wenich for npelling the humours, and 
. : diftending 
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diftending and producing the veflels of the foft and tender 
foetus. | 

‘The vifcidity of the vital humours which collect the earthy 
elements is oppofed to the force of the heart, and by that 
means the formation of the foetus is aflifted. For there is in 
the embryo both an impelling force, which increafes the parts 
longitudinally; and a refifting force, which moderates the 
increafe, and increafes the lateral preflure, and thus the dif- 
tention. By the force of the heart, the artery, * with all its 
furrounding cellular texture, is lengthened ; its folds are 
firetched and the artery itfelf is dilated. The blood by its 


4 


lateral preffure makes an effort again{l the almoft blind branch- ~ 


es of the arteries, fills and evolves them, and fets them off 
at more obtufe angles : thus are produced {paces which make 
very little refiftance, in which the gluten is depofited. In 
the very fubftance of the artery itfelf, while it is every where 
dilated, between its inconceivably {mall folid threads, are pre- 
pared little reticulated {paces like a ftretched-out net, which 
are equally fit for receiving humours. The largeft of thefe 


are framed round the heart and in the head, whither the im- 


pulfe of the heart drives the humours in a {traight direction 5 
and in the placenta: the leffer ones are in the inferior parts 
of the body, whence the umbilical arteries fubtract the great- 
eft part of the blood. 

The foetus increafes very quickly, as is moft evident in the 
example of a chicken, whofe length the twenty-fecond day is 
to its length the firft day at leaft as 1,000,000 to 13 and the 
whole increafe of bulk in the bird during the remainder of its 
life does not exceed the fifth part of the increafe of the egg 


the firft day. For the foetus has a larger and more irritable 


heart, veflels larger in proportion, and likewife more numerous 
and relaxed, and the folid parts are mucous and diftenfible. 
| The 


~ * Artery is here ufed to exprefs the whole of the arterial fi yftem. 
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The breaft is later of coming to perfection, being furrounded 
brn membranes fo fine that they cannot be feen. 

~The embryo not only increafes in bulk, but is-fo retiarkably 
tltered in fhape, as to be brought forth totally unlike the aps 
pearance it had at firft. It is probable, that the limbs are pro= 
duced from the elongated arteries ; that they are laterally knit 
together by a certain gluten; that they are feparately evolved; 
that at firft they fprout out very fhort, but afterwards increate 
by infenfible degr ees, and appear divided into diftinet articu- 
lations ; as the wings of a butterfly are formed from vafcular 
net-work. Thus likewife the right ventricle of the heart is 
expanded by the blood coming to it in greater quantity ; and, 
being increafed by degrees, equals the left. 

On the other hand, the cellular texture, from its olutinous 
aqueous nature, by earthy particles being continually brought 
to it, becoming infenfibly harder, by a gentle attraction con- 
traéts its parts, which were before ftraight, into various flex- 
ures; and ties the auricles to the heart, from which they were 
as yet at a diftance. So the mufcles draw out procefles from 

the bones by their continual pulling, and open {mall cavities 
into large cells: the fame likewife incurvate the bones, and. 
give them different fhapes. 

Preffure can do a great deal ; to it we muft attribute the de- 

feent of the tefticles into the {crotum, after, the irritable force 
of the abdominal mufcles has taken place : to this alfo we mutt 
_afcribe the repulfion of the heart into the breaft, when the in- 
teguments of the breaft are larger : to it we are to afcribe the 
length of the breaft and the fhortnefs of the abdomen, and 
the fmaller fize of the vifcera of the latter; becaufé the air 
received into the lungs dilates the cavity of the thorax. But 
éven the bones ate varioufty hollowed out by the preflure of 
the mufcles, blood-veffels, and even of the very foit brain it- 
felf; and by the fame means flefly is changed into a tendinous 
fubftance. 
Vor. HI, G The 
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The power of derivation brings the blood into the pelvis 
and lower extremities from the clofed umbilical arteries : this 
fame power, when the foramen ovale is contracted by the auri- 
cles being drawn towards the heart, evolves the right ventricle 
of the heart: when the veffels of the yolk have taken up the 
whole length of the ega,and can receive no farther elongation, 
it dilates the umbilical arteries of the chick, and produces a 
néw membrane with incredible celerity. On the other hand, 
but {till by the fame power, after the blood has got an-eafy paf= 
fage through fome veflels of any part, the other parts which do ‘ 
not afford’a like éafy paflage increafe the lefs. Thus the head 
grows lefs after the lower limbs have begun to increafe in bulk. — 

A membrane may be formed from a humour when its thin- 
neft part is exhaled, as we have an example in the epidermis : 
from the fame humour may be formed a cartilage, as happens 
in the bones, or even 2 bonevitfelf, or fomething of a itony 
nature, which is very frequent in the tefticles of aquatic ani- 
mals. The bones at firft are foft, and of a mucous nature + 
then they become of the confiftence of a jelly; this afterwards 
becomes a cartilage, without any change made | on the parts, | 
as far as can be obferved: . 

A cartilage, however, is not afterwards invifibly changed: 
into 4 bone. ‘That never happens unlefs lines and furrows 
have firft run along the cartilage : nay, unlefs the red. bloo¢ 
has made a paflage for itfelf through the veltels of the bones; 
and unlefs thefe veffels manifeftly come from the nutritious: 
trunks in the interior parts of the bone, and: {trike as it were’ i 
in right lines on the cartilaginous extremity of the body of the’ 
bone, removing.the extremity of the bone farther and farther 
from the middle of it. Round thefe veffels is formed a celle” 
lar texture and laminae, which the vefiels themfelves feem to 
prefs towards the medullary tube. Laftly, in the epiphyfis, 
which both remains much longer cartilaginous, and denies en-’ 
trance to the blood, the red veflels, as well as the others which: 

come 
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come from the exterior veflels of the limbs, penetrate through 
the cruft that covers the extremity. Thus alfo in the epiphy- 
fis a red nucleus of a vafcular texture is produced, which, be- 
“ing gradually increafed by veffels fent out from its furface, 


changes the reft of the cartilage into a bony nature. . 
In thefe long bones it feems evident, that’ the increafe is 
owing to the arteries elongated by the force of the heart, and 
gradually extended to the extremities of the bones; and that. 
the hardnefs is. owing to srof{s particles, at laft depefited in the 
cartilage when its veflels admit the red blood. We know by 


- experience that even a bony callus never becomes found till 


the newly formed red veflels have penetrated its fubftance. 
The flat.bones originate from fomething of a membranace- 
ous nature. Over this the fibres fpread themfelves, at firft in 


a loofe net-work; but afterwards they become more denfe, 


having the membrane for their bafis; the pores and clefts be- 
tween thefe fibres being gradually contracted and filled with 
a bony juice, at laft perfect the nature of the bones; but, at 


the fame time,.in thefe flat bones, red veflels are inter{perfed 
ie * + 


among the fibres. 
‘That a heavy bony juice, .confifting of groffer particler, 1S 


_depofited between the primeval fibres, is proved by the phe- 


nomena of the growing callus, which exfudes in fmall drops, 
not from the periofteum, but frem the inmoft. fubftance of 


the bone, andis hardened by.degrees. But even a.chymical 


analyfis extracts that gluten from the bones; and in an an- 
chylofis it appears poured round the joint in a fluid, and ma- 
nifeftly fills up the chinks of the bones and intervals of the 
futures, It contains grofs earthy particles, which have been 
difcovered by various experiments; and the juice of madder 
which adheres to it, manifeftly diftinguifhes it by its colour. 
The periofteum covers the bones, as a membrane does any | 


of the vifcera and the cellula: productions from it follow the 
interior veffels of the bones: but, in the periofteum, there are 


neithey 


= 
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neither ftraight fibres, nor an appearance of alveoli or laminae, 
nor red veffels, while the bone grows hard in the egg; nor 
does the periofteum at all adhere to the bone, except in the 
epiphyfis, when that has affumed a bony nature in the middle ; 
and it is thinneft, but every where complete, when the bone 
is in a cartilaginous ftate. In the flat bones it every where 
affords a bafis for the bony fibres. 

'The head of the foetus is large, every where membranace- 
ous, in a few places cartilaginous on firft days of geftation, 
with a. mouth deeply cut, and with very long jaws. In the foe- 
tus come to maturity, there are alfo rudiments of the teeth, 
which have a great deal of membrane as an appendage : the 
brain, at Arft ‘Guid, and always foft, is itfelf very large, with 
large nerves ; the eyes are big, and the pupil fhut by a mem- 
brane: the breaft is very fhort, but capable of extenfion, on 
account of a great quantity of cartilage : the abdonten is large, 
furrounded with membranes, and contains a very large liver; 
the bile is infipid and mucous : the inteflines are irritable, 
and full of foft, green excrement. When the foetus has at 
lait arrived at its ftate of maturity, the kidneys are divided in- 
to lobes, are large, and have very big capfules: the pelvis is. 
ie fall, fo that the bladder, ovaries, and tubes, project from - 

: the genital fyftem is denfe, not yet evolved, nor preparing 
its juices : all the glands are large, particularly the conglobate 
ones, and full of a ferous juice: the fkin is at firtt pellucid, 
then gelatinous, and at laf covered with a foft cuticle and fer 
baceous ointment; the fat is firit gelatinous, and then gru- 
mous: the tendons foft, fucculent, and not yet fhining.. ° 

‘There is a great difference between the circulation of the 
blood in the faetus and in the adult : that this may be under- 
food, it is neceflary to defcribe the organs by which it is per- 
formed. The firft is the ¢hymus, a foft loofe gland, confifting 
of very many lobes, collected into two large upper horns, and 
two inferior fhorter ones, which are however joined together 
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by a great deal of long and lax cellular texture : this gland is 
large in the foetus, and occupies a great part of the breatt : it 
is feated in the cavity of the mediaftinum, and part of the 
neck: and is wholly filled in its very inmoft ftructure with a 
white ferous liquor, which cannot. be difcovered without 
wounding it. ‘This gland in an adult, being continually lef- 
fened by the increafe of the lungs, and by the aorta new be- 
come larger, gradually difappears..- What is the ufe of this 
gland, or of its liquids, we are altogether ignorant; but even 
all the other glands, efpecially the conglobate ones, are lar- 
ger in the foetus than the adult, as we have already obferved. 
The cavity of the breaft, as was faid, is fhort in the foctus, 
and greatly compreffed by the enormous bulk of the liver; the 
lungs are {mall in proportion to the heart, and fo folid as to 
fink in water, if they are every way excluded from taking the 
atmofphere into their fpongy fubftance, in making the experi- 
ment. Since therefore the like quantity of blood which pafles 
the lungs by refpiration in adults, cannot be tran{mitted thro” 
the inactive lungs of the foetus, who has no refpiration, there 
are other ways prepared in the foetus, by which the greater 
part of the blood can pafs directly into the aorta, from the 
lower cava and umbilical vein, without entering the lungs. 
In the primeval foetus there is\no right ventricle of the 
heart ; and therefore there is fo large an opening of the right 
auricle into the left, that all the blood which comes by the 
"vena cava immediately paffes into the aorta, a very {mall quan- 
tity only excepted, which goes to the inconfiderable and in- 
confpicuous lungs. Afterwards in the foetus, now grown big- 
ger, the lungs are indeed larger, and the paflage from the 
part of the auricle into the left one is narrower, fince the au- 
~ ricular canal is now taken into the heart, and the auricles 
themfelves are become much fhorter. But yet the feptum | 
joining the right and left auricle, is perforated with a broad 
oval foramen ; through which the blood coming from the 2b. 


domen, 
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domen, and a little directed or repelled by the valvular fides. 
of the right auricle, flows in a full ftream into the cavity of 
the left auricle. The membrane of each finus gradually flants 
upwards and backward, and fixes itfelf to the pulmonary 
finus above the foramen ovale on each fide, by feveral rows 
of fibres that are planted below, fo.as to clofe at firft a {mall 
and then a greater part of this foramen, in fuch a-manner 
that only a tranfverfe oval oblique paffage remains, by which 
@ communication is open between the round margin of the 
foramen ovale and the valve. This paflage, in a mature 
foetus, is nearly equal to the 15th part of the vena cava. 
That the blood takes this courfe in the foetus, and that it 
does not, on the contrary, flow from the left finus into the 
right, is evident from every circum{tance, For the column of 
blood in the right finus is greater than any other, as it confifts 
of the whole flow from every part of the body; again, the 
left auricle muft have {9 much lefs blood than the right, in 
proportion to the part which paffes through the ductus arte4 
riofus ; hence another caufe why the contents of the left are 
lefs than thofe of the right auricle. . Moreover, the valve of 
the ovale foramen, in a mature foetus, is fo large, and placed 
fo much to the left of the mufcular arch or ifthmus, that when 
it is impelled by the blood from the left fide, the valve, like 
a palate or fhutter, clofes up the foramen ; but being impel- 
led from the right fide, it yields foas eafily to tran{mit either 
‘blood or air; it fhuts fo clofe as to retain even air blown from 
the right, nor fuffering it to return, if blown from the left. 
Moreover, there is but a fmall portion of the fame blood, — 
which firft entered the right auricle and ventricle of the Hane 
that takes its courfe through the lungs: for the pulmonary 
artery, being in the foetus much larger than the aorta, is di- 
ceetly continued into the duétus arteriofus ; which is larger 
than the capacity of both the pulmonary branches together, 
and. greatly larger than the opening of the foramen ovale, 
| This 
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his ductus arteriofus enters that part of the aorta which ; 
comes firft i in contact with the {pine, under its left fubclavian 7 
branch; by which means it transfers more than half the blood 

to the defcending aorta, which muft otherwife have pafled, 
through the left auricle and ventricle into the alcending 

branches of the aorta; and this is the reafon why the aorta 

in the foetus is fo fmall at its coming out from the heart. By 

this mechanifm an overcharge of blood is turned off from 

the lungs, and direéted ina ftraight courfe to the umbilical 

arteries, and the powers of both fides of the heart are united 
in propelling the blood. 

Vhofe who have afferted that the foetus refpires in the ute- 
rus have made very few experiments : i they have not even at-. 
tended to the fact, that the foetus in utero {wims in a body of 
“water; and that the lungs of a foetus immerfed in water ale 
ways fink : nor have they given due confideration to the eVie 
dent fhortnefs of the breatt, and the fmallnefs of the lungs. 
Whether it can take in air through the vagina of the mother 
is very difficult to be determined : but we fufpect it to be pof- 
fible ina certain fituation, that a well grown foetus, which is 
not too much comprefled, may fometimes draw in air while 
it is in the birth. 

As the foetus grows larger, fo the uterus increafes propor 
tionally. The ferpentine arteries are extended by the impelled 
blood, and: ftretched into a more dire@ courfe ;~ the veins,. 
having their trunks compreffed by the great bulk of the ute- 
rus, and being unable to return the blood, fwell out into im- 
menfe finufes ; and laftly, fome of the menftrual blood is re- 
tained in the uterus, and not yet fpent on the foetus. Thefe 
ehanges are the caufe why the thicknefs of the womb continues 
the fame ; becaufe the greater quantity of the blood and the 
dilatation of the arteries and veins make up for the extenua- 
_tion of its folid parts. The fundus, or upper part of the womb, 
_increafes beyond the ref fo that the tubes feem to be fituated 
below 
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below the middle of the uterus, which now by degrees goes 
out of the pelvis even as high as the colon and ftomach, fo as 
to compafs all the abdominal vifcera, more efpecially the blad-- 
der and re€tum. The os uteri in the firft months of geftation . 
is drawn upwards with the uterus itfelf, and recedes from the 
entrance of the vagina: after the third month, according to 
Haller, but not till the beginning of the fixth month, according 
to Wrifberg, it again defcends, and ftretches into the vagina. 
Becoming again perpetually fhorter, it projects only a little 
into the vagina: it is, however, conftantly tender ; and, from 
that cartilaginous hardnefs which is obferved in the virgin 
womb, is relaxed into a mucous foftnels. It is never perfect- 
ly clofed, but only {topped up and defended from the air by 
the thick mucus from the finufes, and perhaps alfo by that 
from the veficles which are feated in the cervix uteri. More- 
over, the cervix or neck of the womb itfelf, which has long 
semained unchanged, becomes much fhorter during the laft 
months of pregnancy, and at length forms a broad flat open- 
ang, which, toward the time of parturition, grows continually 
wider. As thefe matters advance, the foetus, which in the 
firft months had no certain fituation, being now grown to a 
confiderable bulk, is, about the middle of the time of gefta- 
tion, folded together into a globe, fo that the head lies be- 
twixt the knees; and this being the heavier part, fubfides by de« 
grees more and more into the pelvis towards the cervix uteri. 
The various complaints in the uterus are now increafed to 
the higheit degree. Being diftended by the great quantity of 
blood retained in it, all its nerves are highly irritable. No- 
thing is more painful than a violent tenfion, unlefs it is done 
very gradually. From the head of the foetus fmking down 
into the pelvis, the rectum, bladder, and that part of the ute 
rus next the neck, and which is the moft fenfible, are prefled, 
and become painful: the foetus, having received its full in- 
creafe of bulk, diftends the uterus every way; and that with 
! : che 
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~the greater uneafinefs, becaule, the waters being now leffened, 
_-the limbs which are fully formed, and the head, prefs much. 
more vehemently onthe uterus. It is thought alfo that the 


/ 


placenta itfelf, now very large, hurts the internal and naked 


ie furface of the uterus. From thefe caufes arife, at firft, flight 


( endeavours of the uterus to free itfelf ; and at laft, when thefe 


caufes are increafed to their-utmoft height, an-uneafy fenfation 
is occafioned by the impacted head of the foetus, fimilar to that 


which arifes from a collection of feces in the reétunt; and,. 


from the pain which the fuffers, the mother is conftrained to 
_attempt the birth of the child. The time of delivery comés 
-on after the expiration of nine folar months, and is kept pretty 
exactly in every {pecies of animals, though by fome caufes it 
may be accelerated or retarded for a few weeks: thefe caufes, 
whofe power, howeve er, we muft not extend too far, are very 
various and undetermined. | 
The tene{mus increafing till it berames intolerable, the 
mother ufes all her efforts, by very deep infpirations, to prefs 
the abdominal vifcera: down on the uterus; ; and at the fame 
time the wemb itfelf, by its contractile vital force, conftringes 
itfelf fo powerfully about the foetus, as fometimes to- exclude 
it, without further attempts from the mother. The diff.” 
culties of the birth, however, are evidently overcome prin- 
cipally by the efforts of ‘the mother, while the mouth of the 
uterus, now very foft, fuifers itfelf to be diftended by the 
| head of the: Book: The amnios, filled with the water, is firft 
protruded vertically, before the head of the foetus, fo as to 
- dilate’ the os internum uteri: in which, the membranes being 
by degrees extenuated and dilated, eafily break, and pour ont 
_ their waters, which lubricate the paflages, and relax all the 
_ parts. of the vagina. The naked head of the foetus now pre~ 
: fents naturally with the face to the os facrum, diredted that 
"way py its weight : and, being urged forward like a wedge or 
cone, it further dilates the os uteri; till at length by the more 
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powerful efforts of the mother, which often loofen the bones _ 
of the pubes in young women, the head i is thruft out through S 


the dilatable vagina, , with confiderable pain to the mother, 


and an univerfal tremor of body; and if none of the bones. 


of the pelvis happen to prefs unequally, the infant eafily ad- 


vances, and is delivered into the world. This operation is ~ 
attended with difficulty , even in quadrupeds ; but in the hu- 
man race, whofe foetus has a very large head in proportion to . 


its body, it is very dangerous. 

It is natural for women ‘to have but one child aa 2 birth ; 
which law they have in common with all the larger animals, 
except the carnivorous kind. Frequently, however, they have 
two, more rarely three, and fcarcely ever five. It i is not to be 
doubted, however, that a fecond foetus may be conceived 
while the firft remains in the uterus ; for: womeri have frew 
quently borne children, when a hard and oflifed foetus had 
been for a long time rétained in their uterus. . 

The placenta of the foetus, connected with the fundus ute- 
ri, is, in the next place, feparated from the womb, without 
much difficulty i in a mature birth, partly by the weaker throes 
of the mother, and partly by the affiftance of the deliverer. 
The fleecy or vilous furface of the placenta being withdrawn 


from that of the womb, a confiderable flow of blood i imme- 


diately follows, and the fecundines are expelled. The umbi- 


Yical cord of the foetus is next tied, before it is cut off ; for : 


it cannot be left open without danger of a fatal hemorrhagy. 
‘Lhe umbilical vein is deprived of all the fupplies of blood 
which it ufed to receive, and at the fame time an infuperable 


obftacle i is oppofed to the blood, conveyed by the arteries of | 


: the fame name. 


The uterus, which hitherto had pa diftended beseed due — 


bounds, now | contracts itfel£ by the elaftic power of, its fibres, 


fo fuddenly and powerfully, as often to catch and embarrafs 


; the hand of the gelivereay, and. Beaty retain the placenta, 


if 
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if- it be not foon looferied ma ethan: By this éonttacd 
tion of the womb, the bleeding veffels are comprefled, no lefs 
than by the éontraétion of their own coats ; whence the large 


quantity of blood that was colleéted_in the uterine fubftance. 


abundantly flows out under the denomination of the sochia 3 


at firft pure, but afterwards, as the openings of the vefiels 


contraét themfelves, the. difcharged fluid is yellow, and bes 


Gomes at laft whitifh. The ample wound of the uterus is 


healed, and the uterus foon*{krinks up to a bulk not much 
exceeding that of a virgin. 

Two uy three days after the birth, when the lochial dif= 
charge has almoft fpent itfelf, the brea/ls begin to fwell confi< 


derably ; and their duéts, which i in the time of geftation often 


diftil a little thin ferum, become now very turgid with a liquors 
which is at firft thin or like whey, but is foon after followed 
by the thicker chyle itfelf. Milk vay much refembles chyle, 
but human mille lefs than that of other animals. It is whites 
thickith, fweet, and replete with a very fapid eflential” falt ; 5 
it grows four {pontaneoufly, but i is tempered by the oil and 
lymph added to it. It has alfo a volatile and fomewhat odo- 
rous vapour, a good deal of fat or oily parts, a larger portion 


| of a white ¢raffamentum or cheefy curd, and {till more of a 


diluting water ; and again, in the craflamentum, are contained. 
parts of a more earthy, alkalefcent, or animal nature. But 


| when the chyle i is once changed into fertim, by fafting a con= 


fiderable time, the milk becomes falt to the tafte, alicalefeent, 


: and difpleafing to the infant. The milk frequently retains the 


nature of the aliments and medicines taken into the ftomach; 
as chyle does. The caufe of this increafed fecretion in the 
breaits, feems to be owing to the revulfion, i in confequence of 


| the plentiful uterine fecretion; by which the foetus was nou- 
_ rithed, being fuppreffed ; ; in the fame manner as a diarrheea is 
: fuppr effed by increafing the perfpiration. For it has been ob- 


¥ ferved, that true milk will fometimes make its way through 
7 at ; x vA 2 other 
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ether parts wélides the breafts, and even bie through 
wounds. | There is apparently between the uterus and breafts 
‘fome kindof nervous fympathy, and a fimilar fitnefs for ge- 
nerating a white liquor; for the uterus in infancy, and du-. 
ring the time of pregnancy, manifeftly generates it. But the- 
‘inofculations ‘between the mammary and epigaftric arteries, 


though true, are fo finall, that they can have vee a — little - 


fhare in this account. . 
The breaffs confit of a very large quantity of foft arena 


ing cellular fat, of a white colour; and of conglomerate glan- 


dules ;. it is affembled into bunches of a convex figure, fome-.. 


what round and hard, of a reddifh blue colour, outwardly 


furrounded and connected by a firm web of the cellular fub-- 


fiance, feparating off into lefler kernels, which are common 
both to men and women. To thefe glandules a great number 
Of blood-veffels are diftributed from the internal mammariesy. 
from the external veflels of the thorax, and alfo from thofe 
of the fhoulders,. all which inofeulate together around the: 


nipple. The trunks of the: mammary arteries, but not the 


enammales, inof{culate with the epigaftric velels; the veins more 


evidently than the arteries. Lhe nerves are both large. and. 


numerous, like thofe-of the more fenfible: cutaneous Date» 
and are derived from the fuperior intercoftals. 
From the middle of this gland of the breaft, and likewife. 


- from the furrounding fat, an infinite number of fmallducts or ~ 


roots arife, very flender, foft, white, and dilateable, which come 
from all fides to the middle of the nipple, and likewife into the 
circle which fubtends its bafis, and then run together on the: 
area of that circle, and emerge at the root of the nipple, or’ 
papilla ; ‘by which denomination we call that cavernous or 
fpongy cellular body, into which the blood maybe received,. 
fo as\to caufe a kind of erection, as in the penis. Through. 
‘this papilla about twenty or more of the exeretory lacti- 


ferous duéts pafs from the breaft. None of’ thefe ins’ 
ofeplate 
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-ofculate or join with the others, they are steatly contracted 
| . 


at their opening in the-nipple, compared to what they were 


in the breaft : in a: loofe or flaccid ftate of the nipple, they 


are comiprefied, wrinkled, and collapfed together ;, but when 


the nipple is erected by any kind of titillation, they become 


ftraight, and open with patulent mouths, between the cutane- 
ous wrinkles.” This papilla or nipple is furrounded by a cir— 
cle, full of febaceous {mall glandules, which defend. the ten- 
der {kin againft the repeated attrition and, perpetual moifture.. 
Thus the infant is naturally provided with its firft food, 
which is otherwife exceedingly falutary to man. This the in- 


fant by inftin&t knows how to receive, although it is as yet 2 


ftranger to all the other offices of human life. Taking the 
nipple in its mouth, it caufes it to {well by gentle vellications . 


_the lips are prefled clofe to the breaft, fo as to exclude the 


air; at the fame time the infpiration is deep, and a fpace 


formed in the back part of the mouth, in which the air is 


_ more dilated or rarefied; and thus, by the preffure of the ex- 


ternal air, joined with the force of the lips of the infant, the 


milk is urged from the breaft through the nipple, in which 


it would otherwife be collected in fo great a quantity, as 
fometimes to diftil fpontaneoufly and be very ready to flow 
out; and thus the infant fucks, and is nourifhed. ‘The firtt 
milk, which is like whey, termed co/ofra, loofens the tender 
bowels of the infant, and purges out the meconium, to the 
areat advantage of the child. It may be remarked here in. 


_ general, that the lactiferous ducts are fo open, that when the 


nipples of the breait are diftended by titillation, and a greats 
er quantity of blood fent into the breafts, they have yielded. 
milk even from virgins ; fometimes from old women, or even 
from men. Milk is only generated after puberty; befove that 
time a ferous humour flows from the breaft; and for the 


. > Thoft: part it is generated only about the middle of pregnancy. 
Hiei Adter 
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After the menfes have ceafed, the breafts, as well as the ute- 
rus, bécome decayed, and ceafe to perform their office. - 


- Great cHanges happen to the little new-born. infant ; and 


the firft is re/prration, which it endeavours to exert, even be- 
fore it is well fet at liberty. from the vagina of the mother 5 ; 
being probably excited, from the pain or anguith it feels, to_ 
thofe cries with which it falates the light, and perhaps from 
the defire of food, which it had hitherto only taken in from 
the liquor of the amnios. At firft, therefore, a partion of 


air is admitted into the lungs, which are aé yet forall and full - 


of moift vapours; but being dilated by the air, change from , 


a {mall denfe body, finking even in falt water, into a light 
fpongy floating fabric, extended to a confiderable bulk with. 
air, and of a white colour. The blood pafies more eafily 1 into 
the enlarged and loofe fabric of the lungs ;. in confequence of 


which,. a large portion of the blood that went before from ~ 


the pulmonary artery, through the canalis arteriofus, into the 
aorta, goes now into and through. the lungs themfelves, by 
- the pulmonary artery. And fo much the more is the arteé- 
rial duct or canal deferted, inafmuch as there is made a new 
obftacle to the defcent of the blood into the abdomen ; for 
the umbilical arteries being now tied, the blood of the de- 
{cending aorta dilates all the arteries of the pelvis and lower 
extremities, with the fame force with which it was before 
expelled through the umbilical arteries. - Finally, as the lungs 
now receive more blood, fo the aorta itfelf receives a greater 
quantity, and with greater force likewife, from the heart ; 
whereupon the intermediate canal, between the protuberant 
part of the aorta and pulmonary artery, Clofes up or fhrinks 


to fuch a degree, that, in adults, it is not only an empty liga-. 


ment, but likewife of very little length ; the natural ftrudture 


of this canal likewife affifts much to obftruct it, for it is fin- 


gularly red in the inner part, foft, and very fit for concreting 
with 


‘ a ore 
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with the ftagnating blood. This pouine ie the blood, ‘hepa 
fore, is foon abolifhed, generally within the year. Pai 
In the like manner, the foramen ovale is, from the fame 
caufes, gradually clofed up. For when the way is rendered 
more free and pervious into the lungs, it will likewife be more 
free into the right fide of the heart ; whence the blood, both 
of the afcending and defcending cava, will flow thither more 
plentifully, efpecially as it is invited there by the more lax pul- 
monary artery, and will no longer need the paflage through 
the feptum of the finufes.. Again, the umbilical vein, being 
now deftitute of any fupply of blood from the ligature of the - 
navel, lefs blood will from thence flow into the lower cava, 


and confequently the preflure againft the foramen will be di- 


minifhed ; by which means the blood of the upper cava, be- 
ing turned off by the ifthmus,. will fcarcely be able, to pene= 
trate the obliquity of the foramen ovale. ‘Thence again, as 


more blood i is derived through the lungs into the left finus and 


ny 


auricle, i its greater dilatation and extenfion will ftrain the little 


horns of the oval valve, fo as to draw up and prefs the valve, 


together with the ifthmus ; whereby it is extended fo far, as _ 
wholly to fhut up the opening in the mature infant, while, at. 

the fame time, the blood, within the left finus, Props up the 
valve, fo as to fuftain the impulfe of the blood on the other. 
fide within the right finus. Thus, by the acceffion of a little 
friétion of the uppermoft margin of the valve againit the up- 
per part of the ifthmus, the foramen ovale clofes up by de- 
Brees, and the upper margin of the valve forms a concretion, 
to.the potterior face of the ifthmus. But this is performed 
very flowly ; 3 infomuch that frequently, in an advanced ages 
there will be fome {mall aperture or tube fill remaining ; and 
where there is no tube, rel there are the remains of one, as 
a kind of finus, hollow to the left fide, that makes a tube 


opening upward to-the right fide, and blind or clofed to the 


Ae i becaufe the power of the blood in the right fide i is al- 
| AG ways 
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ways greater than its refiftance on the left, or certainly not 


lefs, even in the advance of life. 


‘The umbilical vein, being deprived of blood, foon a up. 
‘The blood of the vena portarum, having no oppofition frony 
that which formerly flowed through the umbilical vein, occu- | 


pies the left finus and curve of the umbilical foffa, and fends 


its blood through thote branches by which that of the umbi- 


lical vein before pafled. Thence the ductus vEengfius, being ne= 
glected, fhrinks up and clofes, by the new compresiire which. 
the defcending diaphragm makes upon the liver by infpiration; 
and by which the left lobe of the liver, is prefied towards the. 
lobule, and perhaps too from the obtufe angle which it makes 
with the left finus of the vena portarum for it is certainly. 


firft clofed in that part which lies next the vena portarum. 


The umbilical arteries are alio clofed up from the fame caufes, — 


as other arteries ufually are after a ligature ; and fome of ‘the 


blood, being at the fame time compacled into a polypus, fills. 


up the blind void part ; while the other blood, flowing above, 


whofe impulfe was fuftained by the refitting membranes, 
fpreads itfeif through the adjacent lefs refifting branches, 


which are thereby rendered more open or diverging. Part 


of this effect muit be attributed to the force of the abdominal i 


mufcles, by which thofe arteries are comprefled again{t the 


- full abdomen in each refpiration ; and to the very acute angle 
in which the umbilicalis goes off from the iliac artery, return- 


ing with it along the fides of the bladder ; and alfo to the | 


ftraight potition which the thighs now have, compared with 
‘the crocked one they bad in the uterus. ‘Thus the capacity 


Of thele arteries is foon fhut up, leaving only, a fmall tube, 


that gives paflage into two or three arteries of the bladder. 


The urachus being a very thin tube, extended perpendicularly | 


upward from the bladder, is therefore eafily clofed up ; fo that 


_ the contents of the bladder make no endeavours to pafs that 


way, finding a ready outlet by the defcending urethra, 
ie | ~ > ROS 
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From the’ like cali the bulk of the liver is feo amd 
by degrees contracts itfelf within the ribs; in the mean time 
the inteftina crafla, from the fmallnefs they had in the foe- 
tus, dilate to a confiderable diameter ; the ftomach itfelf is 


- gradually elongated; the large convexity of the caecum forms 


itfelf by the force of the feces prefiing perpendicularly down~ 


‘ward to the right fide of the vermicular appendix ; and the 


lower limbs are likewife .confiderably enlarged by the return 
of the blood, fent back from the umbilical arteries now tied; 
and by degrees all the other changes are made, by which a 


foetus infenfibly advances to the nature and perfeCtion of an 


adult perfon. 


ty" 
‘ 


@o. Nutrition; Growth, Life and Death. 


| AFTER birth the child continues to gTOW, but a always 
more flowly the older it is. Theré are many concurring cauf- 
es, why the growth is continually rendered lefs and lefs. 
Many veffels feem to ‘be {topped up, both becaufe they are 
comprefled by the neighbouring torrent of blood flowing 


_ through the great arterious tube, and becaufe the blood be- 


ing now become more vifcid more eafily coagulates. But the 
harder kind of food that is now ufed, throws into the’ blood 
more terreftrial parts ; which being carried through the whole 
body along with the nutritious juice, renders all the parts 
harder, as the bones, teeth, cartilages, tendons, ligaments, 


- yeflels, mufcles, membranes, and cellular texture ; fo that 


an increafe of hardnefs may be perceived in them, even by 
touching them with.the finger. Wherefore, firfce the blood 
flows from.the heart through fewer canals, and fince all parts © 
which fhould be lengthened or diftended are grown harder, 


a neceflarily follows, that thofe which ought to increafe i in 


pes: will yield lefs and lefs to the impulfe of the heart. » 
- But the heart likewife, which is the part that is frft confo- 
You. HI. - pases. : - > lidated 
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lidated among all the foft ones, increafes lefs than any other 
part of the whole body ; and while the much. more tender 
jimbs and fofter vifcera are diftended, the proportional bulk 
of the heart to the reft of the body grows continually lefs and 
Tefs, till at laft its proportion to the body of the adult be- 


comes eight times lefs than what it was in the new-born in- 
fant. At the fameitime, from that very denfity which it has 
fo quickly acquired, it becomes lefs irritable, and is contraét- 


ed lefs. frequently within a given time. Thus, while the re- 


fifting forces are augmented, the diftending ones are at the’ 


fame time diminifhed. cals 
There will therefore, fooner or later, be an end of the in- 
cereale. of bulk ; and that will happen fo much the fooner as 
the heart has had the more frequent and vivid contractions : 
but this ceffation of growth will take place when the cartila- 


ginous.cruits. of all the bones are now become fo thin, that 
they cannot yield to the increafe of the bony part. In woe 


men, the menfes feem to put an earlier than ufual ftop to the 


growth. In cartilaginous fithes, the growth is perpetual. © 


There is no ftate in which nature by a perennial progrefs .. 


induces a continual decreafe from the firft conception. It is’ - 


faid however to take place, when there is neither any increafe 


of bulk, nor yet does any vifible decreafe take place. 


For we are all perpetually confuming. Nor do we only lofe: 


the fluid parts of our bodies, but in fhort even thofe which 


are reckoned to be the moft folid. For even the bones are . 
changed ; and the teeth, which are harder than the bones, 
increafe in bulk when the attrition of the oppofite teeth has 


ceafed to wear them away, and therefore their elements are 


changed: even the fibres of ivory in an elephant’s tooth, af- 


ter having been divided by the entrance of a leaden bullet, f 


have grown in a curve direction, and completely inclofed 


the ball. The bony j juice likewile is changed; for in fome: 
cafes the bones grow foft, in others they {well out in bony tu. 


MOUrS ¢ ‘ 
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mours: even cicatrices themfelves have a manifeft growth, 
otherwife they would not be fufficient in an adult. perfon to 
¢lofe up a wound which he had received when a boy; and a 
great quantity of the earthy part of our bodies goes off by 
urine, as is feen in fome difeafes. 
The caufe of the deftruction of the folid parts is in their 
perpetual extenfion and retraction, at every pulfe of the heart, 
~ of which there are an hundred thoufand every day ; and by © 
this motion even metals themfelves are worn. Other caufes 
are from the fri€tion of the fluid again{t the folid parts : from 
the wearing away of all the membranes which cover move- 
able parts, either on the furface or in the internal cavities of 
the body; in the alternate {welling and fubfiding of the muf 
cles; and in the attraction and preflure which our flefhy parts 
exert. But all parts of our body are the fooner worn away, 
in proportion as they are compofed of a greater quantity of 
gluten and a lefs quantity of earth; for that gluten when it 
is extended, if the extenfion has been a little fuperior to the 
- Force of its cohefion, muft of neceflity fall away and be car- 
ried off from the earthy parts. ‘Thus wrinkles or furrows aré 
generated ; {uch as are vifible in the arteries of old men: 
“The cellular texture, which otherwile would be diffolved inz 
to water or jelly, is worn away by the impetus of the blood 
preffing againft the neighbouring blood-veffels and niuicles; 
by fridtion, and by perpetiial alternate flexton and extenfion. 
The decreafe would be very quick, and indeed theré would 
be no great diftance between the beginning of our life and its 
end, unlefs thefe loffes were repaired. The Auids are quick= 
ly reftored by food, as appears from the example of a chick- 
en, in which blood js generated out of its aliment within two 
days. ‘The fat, however, and ‘red globules of blood; are 
formed out of the fat, as is fhown elfewhere ; the lymphatic. 
juice from jelly; the mucus from mucus; and the reft of the," 
humours from thefe and water. Vhe'folid parts are repaired 


i ak by 


> 


\ 


by almoft the fame methods which we Have deferibed i in the 
hiftory of the foetus. A gelatinous juice is brought from the 
aliments, thr ough ‘the arteries, to all parts‘of the body, and. 
exudes into. all parts of the cellular texture. The furrows, 
which we might imagine to be made in the inmoft arterial 
membrane by the impetus of the blood, are filled up by a vif- 
cid matter brought into them by the lateral preffure; nor is 
it poflible that thefe furrows can be overfilled, becaufe every: 
exuberant particle of nutricious juice . mutt neceffarily be cars 
ried off by the current of the blood. This juice will not be 
deficient while there is a fuficient quantity of aliment; and 
while there is more reft, and lefs refiftance, in the bottom of 


the furrow than elfewhere, which muft always be the cafe, 


becaufe the bottom is that part of the veffel which is at the 
greateft diftance from the main current of the blood flowing 


through it. There feem to be certain powers in the air, by 


which the aliment is attached to the folid parts, although we 


are ignorant of the manner in which they act. 


The decreafe of the cellular texture arifing from attraction: 
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or preflure, will be repaired by the vifcid ‘vapour exhaling: 


from the artery, and prefling towards thofe places whicly: 


ftand in need of reparation by the force of the neighbouring 


arteries and comprefling mufcles, its aqueous part being, pref- 
fed out and reforbed, The gluten repairs moft of the organic 


_ parts, tendons, and ‘membranes; being formed into a new’ 
cellular-texture, as in the foetus. . 


_ The wafte which takes place in Kove parts adhesive ee 
their other extremity to the reft of the’body, can be repair~ 
ed by protufion alone, while the lymphr fills up the intervals: 
or hollows that are thus produced. 


When the’ growth of the body can proceed no farther, obe= 


fity is produced, which is a kind of imitation of real growth. 


"Phis proceeds from the fat generated by the aliment ; which ra 


by reafon of the impetus sca the blood being ieflengd, and its ‘ 


entering. 
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il 


o. 


Riu. W. OF LIFE AND DEATH. © & 


entering the {malleft veffels wil more difficulty, is carried to 


the fides of the veffels ; enters the lateral ones and the inora 


ganic pores of the arteries; exudes into the cellular texture; . - 


and there, the power of conquaflation of the blood, and the 


abforption by the veins, being now dimjnithed, the fat is con= — 


: fequently collected. 


We feel the beginnings of decay even in youth itfelf. Even 


in that blooming feafon, the folid elements of the body are 


augmented, the chinks through which the humours flow are 
leffened, fmall veffels are obliterated, and the greater attrac- 


_tion of the cellular texture has added a denfity to the whole 


body. Throughout the whole body, that hardnefs' occafion- 


_ed by age is very confpicuous, in the bones now wholly brit. 


| tle, in the fkin, in the tendons, in the conglobate glands, in | 


the arteries, and likewife in the weight of all the parts, and 
of the brain itfelf. The parts moft exercifed by motion foon- 
eft grow rigid, as is obfervable in thofe limbs of PRaphahioig 
which are moft ufed in their feveral occupations. | 

' Moreover the arteries alfo continue to become more denfe, 
whore narrow, and even to be quite filled up, as well by the 


 Gnternal preflure of the blood flowing through the large arte- 


see ary 
ers 


rial tube, as by the attraction of the cellular texture of which 
the greater part of the artery confifts. An infinite number 
of parts of the cellular texture céafe to be nourifhed ; for the 


‘fmalleft arteries, which hitherto brought them nourifhment, 


are now obliterated, and ceafe to convey more nourifhment. 
The extending force being removed, the cellular floceuli draw 

themfelves together, contract the little {paces intercepted be- 

tween them, degenerate into membranes, or fubftances of a 

hard texture, which intercept, and as it were choak up other 
vellels. The gelatinous vapour likewife concretes in the {mall 

hollows of the cellular texture, and unites with the fides of 

thefe hollows into a hard folid. The mufcles degenerate in- 

‘to hard denfe tendons deftitute of all irritable power, becaufe 
bigs, NS bandied haleidamnl 1 EPO the 
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the blood which they contained is expelled, and their fibres 
are condenfed. | | : 

At the fame time the nerves’ become more and more cal- 
lous to the impreffions of the fenfes, and the mufcles grow 
lefs fenfible to the folicitations of the animal powers; thus the 
contrattile force of the heart, the frequency of its pulfations, 
and confequently the whole force which drives the blood into 
‘the fmalleft veffels, are diminifhed. hi 

. The quantity of humours is diminifhed in a denfe body, as 
is evident in the perfpiration, femen, humours of the eye, 
and of the conglobate glands; the vapour alfo which bedews 


the folid parts of the body every where decreafes. For this — 
reafon, nutrition now languifhes, becaufe there are more parts ~ 


of the body which require gatas al and lefs nutritious 
juice. 

Nor is the quantity of humours only diminithed : 4 they 
themfelves are likewife corrupted. They were mild and vifcid 
in children: but thefe fame humours are in old men acrid, 
falt, fetid, with a great quantity of earth. This circumftance 
3s owing to the ufe of falt or putrid food, which generate acri- 


mony in the fluids; and the acrimony by a continual ufe of © 


vitiated aliments perpetually increafes, being at the fame time 
augmented by a decreafed perfpiration and alvine evacuation 
neceflary for carrying off the putrid liquamen. Hence the 
fetor of the urine, of the breath, and the difficult healing of 
wounds. 


But the worft quality of the humours is, that they abound | 


with earthy particles, which are either fuch as are collected 
infenfibly from the aliments after the fecretions have become. 
lefs free, or fuch as are carried off from the folid parts and 


returned into the blood; as is proved by the prefence of earth 


in fome difeafes; and by the nature of the gouty earth. The 
quantity of this earth is continually increafing, efpecially if 


the nutritious liquor abounds with it, hence the brittleniefs 2 


of 


if 
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of the bones, ‘and the hardnefs of all the other parts, increas. 
fes. This earth is likewife every where depofited in. the cele 
lular texture, but chiefly in the coats of the arteries, and pro- 
duces crufts, which are firft callous, and then of a bony or 
{tony nature, | | we 
. The hardnefs or rigidity of the whole body, the decreafe | 

of the mufcular powers, and the debility of the fenfes, con- 
Aitanelold age,—an evil, alas! which fooner or later attends 
every mortal : It makes an earlier attack on thofe who have 
been {ubjected to violent labour, or given themfelves up to 
pleafure, or lived upon unwholefome diet ; than on thofe who 
have followed a moderate way of life, and uted temperance 
in their diet, or if they have removed from a cold to a warm 
gountry. | 

If thefe caufes continue their Operation of rendering the 
matter of the body more dente, of diminifhing Its irritability, 
and augmenting the quantity of earth, it is not pofible but 
decrepid old age mutt follow. In fi the fenfes are almoft de~ 
ftroyed, the natural power of the mufcles js extremely weak, 
; the limbs Jofe their ftrength, the feet eff pecially are not fufti- 
cient for fupporting and directing the body. ‘The callous in. 
fenfibility of the nerves cannot be incited to perform the of. 
_ ofice of generation; the very inteftines. become inattive, and 
refufe to anfwer to the accuftomed folicitations : by the indu- 
ration of the cartilages interpofed between the vertebrae, the 
body bends forward ; by the falling out of the teeth, the jaws 
but ill fupport the wrinkled lips; and laftly, the heart lofes 
one half of the frequency of its pulfation; which it had in the 
infant flate. 3 . i 

Thus, at laft natural death neceffarily follows ; but very ma- 
ny. people are carried off before this time by difeafes. Scarce 
one in a thoufand exceeds the age of go: one or two perhaps : 
_ may be found ina century that live to the age of ro. Man 
i is long lived when ‘compared with other animals ; he is alfo 
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more tender than any of them, has Idofer fleth, and fofter | 


bones. - Among the long-lived people, it is not eafy to fay 


what was the caufe of that privilege. England feems to ex- 
cel all other nations in producing old men; and in general 3 


the inhabitants of temperate climates live longeft.. The com- 
monalty has almoft folely afforded thefe rare examples of lon- 
gevity already mentioned; as indeed from the more nume- 


_ rous clafs, we might expect a greater number of examples. 


Sobriety ; a moderate and not very rich diet; a mildnefs of 


‘Death happens fometimes, -but rarely, from mere old age. 
This we fay happens when the powers, firft of the mufcles 
fubject to the will, then of thofe that are fubfervient to the 
vital functions, and laftly, of the heart, gradually fail; fo 
that old men ceafe to live through mere weaknefs, rather than 
through the oppreflion of any difeafe. We have often obfer- 
ved the fame kind of death in brutes. The heart becomes un- 
able to propel the blood to the extremities, the pulfe and heat 


defert the feet and hands; yet the blood continues to be fent + 
from the heart into thofe arteries that are next to it, and to 


be again carried back to it: thus the flame of life is fupport- 


: ed for a Tittle while; but it is foon extinguifhed, for the heart 


itfelf being totally deprived of its powers, and not irritable by 


3? é, the: ‘blood. to. any effectual motion, cannot drive the blood 


through ‘the lungs, that the aorta may receive its due quanti- 
ty. The utmoft force of refpiration is exerted in order to 


es. open a paffage to the blood through the lungs, until even 
the powers, given by nature for performing the action of in- . 


fpiration, become unequal to their taf, and ceafe altogether. 
The left fide of the heart neither receives blood, nor is irritated, 


and | 


_ manners; a mind not endowed with very great vivacity, but _ 
cheerful, and little fubject to caré ; all conduce to long life. 

Among animals, fowls are longer lived than many others, 
but fithes the moft of all; the latter have the {mallet heart, 
and the floweft growth, and their bones are never hardened.- 
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and therefore remains at reft; the right ventricle, and laftly 
the auricle of the fame fide, fora while receive the blood 
brought by the veins from the cold and contracted limbs, 
and being thus irritated they continue to beat weakly. But 
: laftly, when the reft of the body has become perfectly cold; 
and the fat itfelf congealed, even this motion ceafes, and 
death becomes complete. — 

We would call that death, when the whole irritable nature 
has left the heart ; for the mere refting of the heart is not 
without hope of a revival of motion: neither does the putre- 
faction of any part of the animal body demonftrate the death’ . 
of the whole animal ; nor does its infenfibility or coldnefs do _ 
fo; but all thefe circumftances joined together, and perpetu- 3 
ally increafing, with the ftiffnefs which follows the coagula- 

; tion of the fat by reft and cold, can only be admitted fions of 
death in any doubtful cafe. 

‘The dead body now haftens to putrefaction. The fat, wa- 
ter, and gluten, in confequence of feparation and diffolution, 
evaporate: the earth, deprived of its bonds of union, infens- 
fibly moulders away, and mixes itfelf with the duft: the fpi- 
rit departs whether God hath deftined it. By death it is in- 
deftructible ; as may be proved by an attention to the follow- 
ing fact, that many dving people, though their bodily powers 
are wafted, and their bodies are even decayed, give evident 
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figns of a ferene, vigorous, and happy mind. 
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HE arteries are long extended cones, whofe diameters” 
decreafe as they divide into more numerous branches : 
_ Put where the arteries run for fome length, without giving off 
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large branches, their convergency, if any, is not very evident: ~ 


at their extremities they are cylindrical, or very imperceptibly. 
diminifhed, and are called capillaries, which admit only of a 


 fingle globule of blood at once, and whofe tranfverfe fection 


is always circular. Where the arteries fend off large branches, 
the cavity-is there fuddenly diminifhed, infomuch that the ar- 
teries might be taken for a chain of cylinders, of which every 
one is narrower than the preceding. If you reckon them 
cones, then the common bafis of the cone in all arteries is ei- 
ther in the one or the other ventricle of the heart ;. and the 
-apex of the cone terminates either in the beginning of the veins, 
or in the beginning of the cylindrical part of the artery, or in 
the exhaling veilel, unlefs it is cylindrical. In fome places 
they feem to diverge or dilate; at leaft they become there of 
a large diameter, after they have been filled or diftended with 
wax; which poffibly may arife from fome ftoppage of the 
wax, by whofe impulfe that part of the length of the artery 
becomes more diftended than the reft. Examples of this kind 
we have in the bafilar artery at the bafis of the ikull, in the 
fplenic artery, in the flexure of the carotid artery, according 
to Mr Cowper’s injections; in the humeral artery near its 
divifion ;. and, laftly, unlefs thefe experiments deceive us, in 
the fpermatic arteries. The arteries are univerfally wider at, 
than a little before, a ramification. 
_ The arteries have no external proper coat. ee te €X- 
© tended over them, but the office of fuch a coat is fupplied to- 
fome of them by one fingle external and incumbent integu- 
ment, which in the thorax is the pleura, and in the abdomen- 
the peritonacum. In the neck, arm, and thigh, a fort of thick~ 
er cellular fubftance furrounds the arteries. The membrane 
of the pericardium, which on all fides furrounds the aorta, 
returns back: with the veflels to the heart. ‘The dura mater. 
imparts a capfule, that furrounds the carotid artery as it pafles 
out through a hole in the fkull. But the &rft. true external — 


membrane. 
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-qnembrane common to the arterial tube in all parts of the - 
body, is the cellular fubftance, which in fome parts (as in the 
‘thorax) we fee replenithed with fat. 
This cellular coat is, in its external furface, of a more lax 
- texture, full-of a great many {mall arteries and veins; and 
it has nerves running through its fubftance, which are none 
of the fmalleft. There is fometimes fo much of this cellu- 
-Jar.fabftance about the artery, as might occafion us to think 
it hardly belonged tothe veflel as an external coat or lamella, 
but rather as fome foreign net-work added to it. Thus. we 
find it in the arteries of the neck, groins, and fubclavians ; in 
the mefenteric, caeliac, and hepatic arteries ; where it is chief- 
‘ly interwoven with long fibres. ‘Thefe are the vaginae or cap- 
fules of the arteries, formerly ebferved by fome eminent ana- 
tomifts, and which, according to Wrifberg, are beft feep in 
young animals, or in fuch as have laboured under a conget- 
tion or kind of fuffocation. de 

As this cellular coat advances more inward, it becomes 
more denfe, folid, and of the confiftence of felt, and may be 
called the proper coat of tne artery. ‘That there is no tendin- 
ous coat of the arteries diftinct from this laft part of the cel- 
ular fubftance, is evident from maceration, whereby the in- 
mer ftratum. of this arterious tunic changes into a cellular fa- 
ric, which may be divided into feveral layers. 

Within the former, there is a coat.of mufcular fibres, 
which are, in general, imperfeét circles: that is to fay, no 
fibre any where makes a-complete circle round the veflel’; byt 
a number of fegments conjoined together, with their extre- 

\ mities turned off fide-ways, feem to form one ring round the 
artery. Thefe fibres, in the larger arterial trunks, from many 
ftrata, appear of a reddifh colour, and’ are remarkably firm 

and folid; but in the fmaller arteries they are by degrees 
more difficult to demonftrate; and they feem to be wanting 
in the arteries of {mall animals. Dr Haller has never obferv- 
ead, 
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ed them to run along the veflel lengthwife. Under thefe 
membranes, but rather difficult to demonftrate, is an exceed- 
ing {hort cellular texture, into which a chalky en GORE 
matter is poured when an artery offifies.. 

The innermoft coat of the artery is thin, and finely polithed 
by the blood running in it ; it forms a continued incruftation 
that every where lines the flefhy fibres, which are not very con- 
tinuous one to the other, and prevents the blood from infinu- 
ating itfelf into the fpaces between them: It is every where 
{mooth and without valves ; although i in fome places theré are 
peculiar eminences that form.a kind of folds ; thefe folds, at 
the origin of branches, are, by a mechanical neceflity, formed 
into femicircles, efpecially in the larger branches, thofe, for 
inftance, which come from the arch of the aorta. Yet, in 
arteries of the vifcera, the innermoft coat is foft, lax, wrink- 
led, and almoft friable, efpecially in the ductus arteriofus. 

The arteries themfelves Aave arteries which are more parti- 
cularly {pread through their external cellular coat, which f pring 
on all fides from the next adjacent {mall arterial trunks: they 
are numerous, branchy, and like net-work ; they are very mi- 
nute, but plainly appear, even in the foetus, without injection. 


Nerves alfo defcend, for a long way together, through the fat- 7 


face of the artery, and at laft vanith in the cellylar fubftance 
of the veffel; of which we have a fpecimen in the external 
and internal carotids and in the arch of the aorta; and Dr 
Waller has fhown them in feveral arteries in the thorax and ab- 
domen. Do not the arteries feem to derive from thefe nerves 
a mufcular and convulfive force, very different from that of 
their fimple elafticity ?. Does not this force thow itfelf plainly 


enough in fevers, faintings, palfies accompanied with atrophy, 


and paffions of the mind ? Haller confiders the artery as being 
in'a manner infenfible and unirritable ; and if it is conftri¢ted 
by the application of ‘poifons, he fays it has every property of 

the 
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the dead fkin. This, however, is not agreeable to the Opis 
nions of the prefent phyfiologifts, ; 

The feitions of the arteries are circular, becaufe they are | : 
elaftic ; and this is the reafon why, from the {mall arteries of 
the teeth, hemorrhagies are fometimes fatal. The aorta, in- 
deed, of the thorax and abdomen, the carotids of the neck, 
and fome other arteries of the dead body; from their leffened. 
extenfion, appear fomewhat flat or deprefled ; but their round 
figure, or circular fection, is every where reftored by injec- 
tion. Their elafticity is alfo evident by that powerful compref- 
fure, which a fegment of a large artery makes upon the finger 
that diftends it, and which is much {tronger in a dead than in 
a living body. In the living body, indeed, this force yields to 
that of the heart; but inftantly recovers itfelf when the heart 
is relaxed, and reftores the artery to its former diameter ; and 
this makes the pu/je, which all arteries poflefs, although the 
fyftole and diaftole can be perceived by the finger, only in the 
larger, not in the fmaller ones: in the ultimate infle@ion of 
the arteries, the pulfe totally vanithes ; but, by an increafed 
motion of the blood, even the leffer arteries make a violent 
pulfation, as we fee in an inflammation, or in preflure depend. 
ing on an internal caufe. Thefe veffels firongly contraa& 
lengthwife, and are rendered fhorter on diflection. 

The frength of the arteries is confiderable enough; but as 
the denfe hard net-work of the outer cellular coat refutes to 
yield to a diftending force, it breaks without much digdiculty, 
and almoft eafier than the coats of the veins; and hence as 
neurifms arife. Dut, in general, the trunks are, in all parts 
of the body, weaker, and the branches {tronger in their coats 5 
whence the impuVe of the blood may exert a confiderable ef» 
fect upon the former, but leaft of all on the arteries of the 
limbs. Hence it is, that aneurifms are moft frequently formed 
near the heart; for, in the lower extremities, and in the fe. 


creting 
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creting organs, the ftrength of the arteries, and of the veins 
too, is much increafed. | shh ate ED 

Nature has difperfed the arteries through the whole ani- 
mal body, except in a few membranes where they have not 
yet been obferved. . She hath difpofed of the trunks, every 
where, in places of fafety ; becaufe wounds in the fmaller 
trunks are always dangerous, and in the larger trunks fre- 
quently mortal. The fkin is fpread with numerous fhort and 
{mall arterial branches; but the larger trunks, defended by the 


{kin and mufcles, creep along near the bones. In general, the. 


arteries are in proportion to the parts of the body to which 
they are fent. The largeft go to the fecretory organs, the 
brain, and fpleen ; the leffer ones to the moufcular parts. 
_ The proportion of the‘cavity of the artery to its folid part is 
not every where the fame, nor is it conftant even in the fame 
artery. This proportion, in the firft place, is leaft of all at the 
heart, and increafes as the arteries remove farther from it. 
Secondly, in a full-fed plethoric animal, whofe blood pafles 
freely, and with great force through its arteries, the propor- 
tion of the {clid parts of thefe veflels is lefs than in a famifhed 
extenuated animal, whofe blood: has a feeble motion. 
Branches are fent fyom the trunks of all the arteries, and 
the branches are again fubdivided almoft without end. ‘The 
fections of any two branches taken together, exceed that of 


the trunk from whence they proceed, in the proportion of 


three to two, or fomewhat lefs. Every trunk juft above its 
divifion is fornewhat broader, or more expanded, than ata 
ttle diftance from the divifion. The angles at which the 
branches go out from their trunks, are generally acute, either 
half right angles, or nearly fo; which, as we learn from me- 
chanics, is the angle in which projectiles are carried to the 
ereateft diftance. We have inftances of their going off at right 
angles, or nearly fo, in the lumbal or intercoftal arteries ; of 
their going off in a retrograde or reflected courfe, we have one 

i infkance 
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_inftance in the coronaries of the heart; and another in the {pi- 
nal arteries, which are produced by the vertebrals.. But, genes 
rally fpeaking, thofe which are efteemed retrograde or reflec. 
ted were fent off, at their origin, in acute angles ; fuch as the 
_ afcending artery of the pharynx,. the defcending one of the 
palate, the umbilical mammary arteries, and the nutritious 
arteries of the large bones. Laftly, we often obferve large 
branches arifing at a lefs angle, and {maller ones at a greater 
angle. We rarely obferve two arteries of a large diameter run. 
together into one trunk... An example of this, however, we 
have in the artery formed by the junction of the vertebrals. 
In the fmaller ones it is frequent ; ; as in both the fpinal arte- 
ries, and that of the fincipital foramen. The arteries often. 
have ferpentine flexures, efpecially thofe that are diftributed. 
on parts fubjeét to much motion, or to an increafe of fize, as 
the arteries of the large inteftines, womb, face, {pleen, lips, 
and iris., Arteries that are rec¢tilineal in a natural ftate, be-. 
come ferpentine if they are much diftended.’ Arteries are 
fometimes twifted or writhed, as the carotids under the ma- 

millary procefs. 

' Arteries are frequently conjoined by intermediate branches; 
by a twig of fome certain artery running to meet one of the 
fame kind from another neighbouring artery, and by joining 
together with that, they both form one trunk. Inftances of this. 
kind we have among the large trunks in the inteftines, among 
the middling ones in the kidneys, womb, &c. and among the 
{maller in all parts of the body ; infomuch. that there is no 
part of the human body, wherein the neighbouring arterial 
trunks, whether of the fame or of different denominations, 
do not form anaitomofes or joinings one to another. by inter- 
mediate branches. Of rings diverging laterally from the arte. 
ries, and returning into themfelves, we have inftances in the 

eye and brain. The extremities of the arteries, which are ej. 
‘ther cylindrical or nearly fo, fend off {maller branches in great. 
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eng fice than the large arteries do, and thefe extremely 
{mall ramifications anaftomofing with one another form a kind 


of net-work ; as we fee more particularly in all membranes. 


By this means, though the pafiage from the heart to any part 
of an artery is obftructed, the blood may neverthelefs flow 
through the arteries which are near the obftrucied: one. 
Thus a gangrene or langour of the part is very f{trongly pre- 
vented, and the obftruction is more eafily refolved by the re- 
pulfion of the obftacle into the larger part of the trunk. 
Laftly, one of the leaft arteries is either changed by a con- 
tinuation of its canal into a vein, in fuch a manner, that the 
ultimate little artery, which is generally reflected, having 
paffed the angle of its reflection, becomes now a {mall vein ; or 
- elfe a branch, fent out at right angles from the artery, is in= 
ferted by a like angle into the branch of a {mall vein. Both 
thefe kinds of mechanifm are demonftrated to us by the mi- 
crofcope, and the eafy return of injections through the veins 
into the arteries. We fometimes fee thefe veflels large e- 
nough to receive only one, and fometimes feveral blood glo- 
bules at a time. A large artery is never obferved to open in- 


to a vein. 
In the vifcera we find the fmall arteries difpofed not fo 


much in net-work as in a fabric of a peculiar kind, wherein 
the fmall branches defcend very thick, or in clufters parallel 
to the trunk, fo as to refemble brufhes, a variety of little trees 


or buthes, fmall ferpents, or threads, according to the various | 


difpofition of the parts. | 
- Sometimes the arteries end in another manner, vameiyd by 
being converted into veflels of the {mailer kinds, which are. 
continuous to the arteries, and indeed real arterial trunks; as 
may be obferved in the ophthalmic artery, by tracing the ara 
teries of the tunica choroides, er the colourlefs ones of the 
circle of the uvea and iris. ‘That a net-work of pellucid arte. 
ries is continuous with the red branches of the ophthalmic one, 
18 
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is evident sibel didatatdecatees and the rednefs of the parts. 
when relaxed by vapour or by cupping ; from repletion, and 
the microfcopical experiments of Lieberkuhn upon frogs, in 

which colourlefs gtobules were feen to pafs from a red artery 

‘into a lateral veel. In a fabric of this kind the red blood is 
eafily forced into the {maller veffels. 

In other places the {maller vefléls feem to agate laterally 
as branches from the trunks of the leait fanguineous arteries ; 
and thefe again are drawn out into trunks {till fmaller. Thefe 
are called excretory duéis. It is with difficulty that thefe vef- 
fels are filled with red blood ; of this, however, we have ex- 

-amples in the kidneys, the liver, and the breaits. Indeed the 
blood, when vitiated, penetrates the excretory duéts of the 
whole body, even without hurting the veffels; nor is that 
aberration found to be produétive of any evil confequence af- 
ter the diforder of the blood ,js cured. 

Another termination of the arterial extremities is into the 
exhaling veffels ; and this manner of their ending is very fre- 
quent in all parts of the body. The whole fkin, all mem- 
branes of the human body which form any clofe cavity, all the 
ventricles of the brain, the anterior and pofterior chambers of 
the eye, all the adipofe cells and pulmonary veficles, the whole _ 

_ cavity of the ftomach and inteftinal tube, and the trachea, are 

all of them replenifhed with exhaling arteries of this kind. 

Thefe emit a thin, watery, gelatinous humour, which, by 
congeftion, ftagnation, or excefs, is converted into a watery 

but coagulable lymph, as we fee in feveral difeafes, and in 
death. The exhalants are eafily demonftrable from the wa- 
tery {weat that enfues after injecting the arteries with any warm 
liquor. In fome places, they exhale indeed not a thin vapour, 
but blood itfelf, as we fee in the heart, the cellular fabric of 
the penis, urethra, clitoris, and nipple of the female breaft ; 
in all which blood in its natural ftate is poured out. Does 
Vox. Il. cui Views not 


B20 ea © Ea ARTERIES. Part VE. 


not every fecretion, that is made in true glands, or hollow 
cryptae, bear fome. analogy to this exhaling fabric ? 
Whether or no, in all parts of the human body, do the pe 
lucid veffels, arifing from the fanguine ones, and carrying a 
humour thinner than blood, again fend out fmaller veffels, to 
be fubdivided into ftill fmaller orders? We feem, indeed, not 
to want examples of this circumftance. Several. anatomitts 
have feen in various parts of the body, a new rife of blood- 
veflels, after the courfe of the blood tothe heart had been 


obftruéted. That an aqueous vapour is fecrete ed by very fine~ — 


veflels, from the colourlefs arteries of the 1 iris, is very proba- 
ble. We are almoft certain that the red coloured veflels in 
the cortical fubftance of the brain, feparate a juice pervading 
the meduliary fubftance, by the intermedium of another order 
-of veffels ; and that an eryfipelas, or yellow inflammation arifes 
from the impaction of yellow globules into the fmaller veflels. 

It may then be afked, if there are not yellow arterious 


=- 


yeflels of a fecond order, which fend off lymphatic ones of a — 


third order, from whence by degrees ftill lefler kinds of vef- 


fels branch out ? Such a fabric does not feem agreeable to the — 


very eafy tranfition that is made by the blood, mercury, or 
‘wax, into the exhaling and perfpiratory veflels, into the ur 
“-niferous tubuli, and into the adipofe and pulmonary cells ; 
nor is it very difficult for the blood to ftray into the lactife- 


rous, lymphatic, and lachrymal ducts, whither it fhould feem — 


‘not able to penetrate if it had to make its way through any 
other intermediate vafcular fyftem fmaller than the blood 
globules. Nor can this opinion be admitted, on account of 
the great retardation to. which the humours in a third order 
of veffels would be liable, and which would continually in- 
ereafe in proportion to. the fmallnefs of the veffels. 
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§ 1. Of the common Offices of the Arteries. 


Tue blood is driven from the left ventricle of the heart in 
a ferpentine ftream, into the aorta, ftriking firft againft the’ 
right fide, and then the left fide of this great veflel; whence 
it flows with repeated illifions and repercuflions through the 
whole arterial fyftem. ite 

The arteries are, in a living perfon, always full of blood ; 
fince the jet or ftream from an artery, is not interrupted by 
alternate flops, while the heart is inactive, but flows on in a 
continued thread. The microfcope alfo fhows the arteries, in 
living animals, to be full both in their fyftole and diaftole ; nor 
can the circular fibres of the arteries fo far contraét them- 
felves as entirely to evacuate thefe tubes. Every contraction 
of the ventricle fends a new wave of blood into the arteries ; 
this wave feldom exceeds two ounces, and confequently bears, 
only a fmall proportion to the whele circulating mafs, yet it 
is fo forcibly propelled by the heart as to drive the preceding: 
waves before it, In confequence of this propulfion, the di- 
menfions of the cylindrical artery are augmented, the arterial 
coats are prefled near each other, and the ferpentine flexures. 
are confiderably increafed as we often {ee in injections. This 
dilatation of the artery, whereby its capacity is changed from 
alefs toa greater circle, is called the puJ/e, the diaftole of 
which is an expanfion of the artery beyond its natural diame- 
ter. This action is the characteriftic of life; it refults from 
the heart only, and is in no wife natural to the arteries them- 
felves. Hence when the motion of the heart is intercepted, 
whether by aneurifm, ligature, or otherwife, pulfation of the 
arteries is to be felt; and hence a fudden ceflation of the: 
pulfe, by a wound through the heart. The artery is pro- 
portionally more dilated, the more the velocity of the new 
waye exceeds that of the former one. | 


The 
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The fyftole or contraction of the artery follows the dilatation, 
of it. For the heart having emptied itfelf, and removed the. 


ftimulus of the blood, comes into a quiefcent ftate. But the 


artery, at this fame time, by its innate elafticity, and by the cone. 


tractile power refiding in its circular Abres, irritated likewife by: 


the ftimulus of the blood, contraéts itfelf, and expels as much, . 


blood as ferved to dilate it beyond its mean or natural diame- 
ter: this quantity of blood is either forced into the fimaller and 
fcarce beating arteriolae, or into the veins, as the femilunar-. 
valves of the aorta oppofe the return of the blood. As foon as, 
the artery has freed itfelf from this wave or column of blood, 
being no longer ftimulated by diftention, it directly collapfes 
by its own proper contractile force, and is now again ready to, 
yield to a new wave or column of blood fent into, it from the 
heart ; whence follows a repeated diaftole and fyftole. 

That the arteries thus contract, and, by that force, propek 
their contained blood, is proved from their ftrongly contractile 
nature; from the evident remiifion of the dilatation they re- 
ceive from the heart; from the evacuation of the blood con- 
tained between two ligatures, through the lateral branches ; 
from the return of the blood to the heart through veins when 
the artery going to thefe veins is tied ; from the wave of blood 
being greateft-when the heart is in its diaftole, as obferved by 


fome eminent anatomifts ; from the ftrength with which the — 


blood is ejected below a ligature on the aorta; and laftly, 
from the evacuation which the arteries make of their contain- 
ed blood, even after death, into the veins, whereby thefe lat- 
ter appear much fuller than the artertes. 

- The blood’s velocity in the arteries is diminifhed during the 
heart’s fyftole, but increafed during its diaftole ; at a medium 
it is fomewhat lefs than one foot in a fecond of time. The 


conftant plenitude of the arteries renders it impoffible for us 


_to perceive any fucceffion in the pulfes of different arteries 5 
whence all the arteries of the body feem to beat at one and the 


fame — 
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ite inftant, whilft hie heart ftrikes againit the breaft : and 


yet there is certainly a fucceffion in the fyflole of the arteries, 
by which the aorta feems to contract fucceflively, as it is filled 
with blood expelled from the heart; {fo that the part of the ar- 
tery next the heart is firft conftringed, and thence the arterial 


contracting force gradually proceeds to the extremities. We 


have an inftance of this in the inteftines ; and very evidently 
in infects, who have a long fiftulous and knotted heart, mas 
nifeftly contracting in a fucceffion from the beginning to the 
end; but in the human arteries the fucceffions are fo quick 
as to be imperceptible. | 

The pulfe is continued to, and ends in, the expillary and cy- 
lindrical arteries, or the originations of the veins. We have ai-~ 
ready mentioned the velocity with which the blood comes from 
the heart; but that velocity continually decreafes. The tran{- 
verfe fections of all the arteries at a diftance from the heart, are 
in one fum greater than the fection of the aorta; and the agore~ 


_gate area of their fections increafes, but in an uncertain propor- 


tion, as the diftance from the heart increafes: The velocity will 
confequently decreafe as the diftance increafes, for it muft’al- 
ways be inverfely proportional to the area of the tube through 
which the fluid runs. Avyain, the thicknefs of the coats of ar- 
teries increafes, as their bores decreafe ; 3 and is largeft in the 
leaft of them , which tran{mit only one globule ata time. The. 
truth of this is proved from anatomy; and from the greater dif- 
ficulty we find in burfting {mall than large arteries, by inflating 
them. Another caufe of the decreafe of the blood’s velocity 
is the friction of the globules againit the fides of the veffel; and 
this friction will be very confiderably increafed by the length of 
the arteries, by their ramification, by their winding dire¢tion, 
and alfo by their diminifhed diameter and conical form. More- 


over, the inflections and folds of the veffels greatly flacken the 


blood’s motion; fince always fome part of the impelling force 


is {pent and loft in removing the convex parts of the folds, and - 


changing 
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changing the fioure of the infleéted veffel. ‘The angles alfo, 


formed by the lateral branches, greatly diminifh the blood’s 
motion ; and that in proportion to the fize of the angle. A 
confiderable allowance muft be made for the great vifcidity 
or tenacity of the blood, which entirely coagulates by reft : its 
circulatory motion alone overcomes the mutual attraction. of 
its parts, and prevents it from adhering to the fades.of the vef- 
fels in a coagulated fiate, as we fee in aneurifms and wounds 
of the arteries, and after death. The oppofition which the 
blood meets with in the branches leffens its velocity in the. 
trunk : and the oppofition of torrents of blood to one another 
in the anaftomofes of veilels alfo deftroys fome parts of its mo- 
tion. We may eafily perceive the amount of this retardation 
will be very confiderable, although it be difficult to eftimate it 
juftly. In the larger trunks the blood of a living animal flows 
with the rapidity of a torrent: but, in the leaft branches, it 


ee 


ee 
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creeps along very flowly; and begins to coagulate. It is alfo 


well known to furgeons, that a {mall branch of an artery near 
the heart bleeds more dangeroufly than a much larger one ata 


greater diftance. ‘The weight of the incumbent atmofphere, 


of the mufcles and flefhy parts lying above the artery, andthe - 


contractile power of the veflel itfelf, allo make a refiftance to 
the heart ; but they do not leffen the velocity of the blood, for 
they add as much in the diaftole as they diminifh in the fyftole. 

It is certain, however, from incifions made in living animals, 
that the fingle globules ef blood, which .move feparately in 
the fmall veffels, do not lofe fo much of their velocity, as, by 


calculation; they ought to do. - We muft therefore aflign fome- 


caufes which leffen the decreafe of the blood’s velocity. In 
the firft place, the great area of all the fmall branches compar- 


ed with the area of the trunk, and the exceflive fmoothnefs of _ 


the inner coats of the veffels, both contribute to diminifh the 
friGtion. The facility likewife with which the blood flows 
through the veins, expedites its paflage through the little ar- 


teries - 


oe 
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teries, immediately communicating with thefe veins, No 
great affiftance toward afcertaining thefe particulars is to’ be 
expected from confidering the effect of ligatures, or the weight 


of the blood ; the latter is capable both of diminifhing and 


accelerating the motion y nor can we fuppofe that in live ani- 
mals a great effect depends upon the former. ‘The power of 
derivation, whatever that is, and the motion of the muicles, 
are capable of producing a new velocity. 

The pulfe therefore enfues, becaufe the ante riot wave or co- 
lumn of blood moves on flower, while the fubfequent or pofte- 
rior wave comes fatter ; fo that the preceding is an obftacle to 
the confequent blood. But fince the force of the heart weak- 
ens as the blood goes on, and the contractile power of tho 
arteries increafes, the excefs of the celerity of the confequent 
wave pufhed on by the heart, above the celerity of the ante- 
cedent wave puthed on by the contractile power of the artery, 
will grow continually lefs and lefs; and when the blood ar= 
rives to a certain diftance, the celerities of both waves become 
equal, and the pulfation ceafes. This place of equality in ma- 
tion cannot be in the larger and more confpicuous arterial 
branches: for in them the wave laf coming from the heart 
moves quicker than what went before. The inflammatory 
pulfation of the fimall arteries of the eye fhews that they have 
a pulfe. We may however fafely conclude that in the leaft 
red arteries, the pulie'at length begins to vanifh. This is eyj- 
dent from the equable motion of the blood, as feen by a mi- 
crofcopic, through the arteries of a frog. In the larger vef- 
fels, however, fuch as may be about the fixth part of a line | 
in diameter, the pulfe becomes imperceptible. In the leaft . 
veins there is no fenfible pulfation or accelerated motion of 
the blood, whilft the heart contracts, demonttrable either by 
the microfcope or any other experiment. 

_ ‘That the blood preffes againft the fides of the veins, appears 


from the furrows made on the bones over which they pafs, 


and 
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and the fwelling of the veins on being tied. Why do not the 
weins beat ?* The reafon feems to be, that the blood is moré 
retarded immediately on its leaving the heart, than it is in 
the {malleft veflels. Hence, the difference of the velocities of 
the confequent and’ antecedent waves is greateft at the heart, 
and grows gradually lefs, till it at laft totally vanifhes. This 
~ js illuftrated by the following experiment: If water be made 
to pafs through a leathern tube, in a difcontinued ftarting 
ftream, and a fponge be fixed at the difcharging extremity of 
the tube, the water will flow through the {ponge in a conti+ 
nued ftream. It is alfo illuftrated by another experiment, in 
which the fame thing happens, by injecting the mefenteric ar+ 
teries with an alternate impulfion of water ; for then the wa- 
ter flows out through the veins in one continued even ftream. 

The pulfe is therefore the meafure of the powers which the 
heart fpends on the blood ; becaufe it is the immediate and 
full effect of thofe powers: Hence, caeteris paribus, the pulfe 
“5 flow in the moft healthy people, where there is no ftimulus, 
nor any unnatural refiftarice ; and where the heart is at liber 
ty to propel the blood with eafe. You muft except thole cafes 
where there is fome obftacle which prevents the blood from 
entering the aorta. For this reafon the ‘pulfe in afthmatic 
people is flow. A debility or infenfibility of the heart when 
the ufual imulus is not capable of exciting it to contraction, 


alfo occafions a flow pulfe. A {trong full pulfe is caufed by 


the arteries being full, and the heart at the fame time vigo« 
yous and powerful; a finall pulfe by the emptinefs of the arte 


ries, and a lefler wave of blood fent from the heart. A hard 


pulfe denotes fome obftacle or ftimulus ; or elfe that the heart’s 
force, the thicknefs of blood, or the rigidity of the artery, are 
quick pulfe denotes fome ftimulus, obftacle, or 

greater 


increafed. A 


* We do not allow that to be a pulfe which happens from 
refpiration, from the rejeGtion of the blood from the right 
auricle, or from the mufcular part of the vena cava. 


I si 
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“greater fenfibility or irritability of the heart. The pulfe is 
deft felt where the artery lies expofed bare to the touch, up- 
on fome refifting bone; but obftrutions fometimes -render 
the pulfe perceptible where it is never fo naturally. 
~The pulfe is flower in dnimals-as they are larger or more 
| bulky ; becaufe their heart, ‘in proportion to the reft of the 
‘body, is lefs than that of {maller animals; it is alfo lefs irri- 
“table, and is obliged to-propel the blood:to a.greater diftance; 
‘whence in large animals, the proportion ‘between the refift- 
-ances.to be overcome and the force of the heart is lefs than 
an {mall ones. Hence, finall animals are more voracious 
»than large ones as the whale and elephant. The pulfe of 
-a healthful perfon, in the morning, beats at leaft 65 in a mi- 
mute; but, after.the. fatigue of the day, it will beat 803; and 
-again, by the night’s reft- or fleep, it will become gradually 
lefs frequent, till in the morning you will find it returned to 
ats primitive number of 6s. Fer the motions-of the muf{cles, 
-and actions of the-external and internal fenfes, the warmth 
-Of the atmofphere, and the action of the aliments, urge the 
‘venal blood on to the heart, whence a more than ordinary 
Htimulus and a greater number of ‘coritractions: Hence alfo 
_thofe paroxifms, or fits of increafe, obfervable in all fevers 
“towards the evening. Sleep-retards the motion not only of 
the blood, but of all the -other humours and actions in the 
‘body whatever. ; 

A frequent and a quick pulfe are often confounded s but 
‘they are in reality very different. The pulfe is quicker in 
children, and becomes afterwards flower in perfons as they 
grow older. The falient point beats 134 in aminute: the 
pulfe of new-born infants, 1203 and of old people-Go. 

A feverith pulfe is ufually between 96 and 1 20, to which 
number indeed it is often increafed by laborious exerciles a» 
lone ; if-it is increafed to 130 or 140, (which lait number we 
have never known it exceed) the patient feldom recovers. 
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‘The pulfe beats flower in winter, and quicker in fummer, by ~ 
about 10 ftrokes per minute 5 and under the torrid zone, it 
often increafes to 120. . The different paffions of the mind § 


warioufly accelerate, retard, and difturb the pulfe. What- 


ever obftruéts the circulation is alfo found to accelerate the q 


pulfe ; not from the laws of hydroftatics, or on account of 


the canal being made narrower, nor from the action of the — 


foul; but by the ftrenuous and more frequently repeated con- 
tractions of the heart in order to free itfelf from an irritating 
ftimulus ; [hus an irritation from acrid blood is the caule of 
the frequent pulfe in fevers. 

The blood moves very flowly through the pathecta) part- 
ly by the force of the heart, and partly by the contractile 
force of the arteries. A renewal of the motion of the blood 
in perfons drowned, where, merely by exciting the action of 
the heart, the whole mafs is again propelled, is a proof of the 
former ; and the contrattile force of the artery is proved by 
what has been faid above. 

The motion of the blood is quicker in the larger veins. 
For whenever the impelling powers remain fufficient, and 
the fimall veflels are rendered narrgwer, the motion of their 
contained fluids muft of courfe be accelerated 5 fince the fec- 
tion of the venal trunk is much lefs than that of all its 
branches, in the fame manner as that of an artery is lefs than 
- the fum of the branches into which it divides. 

Since the blood moves thus flowly in the leaft arterial vef- 
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fels and incipient veins, and as the weight of the blood itfelf _ 


in many places gréatly hinders its return to the heart, while,’ — 


at the fame time, the very thin coats of the veins have but 


little contraGtile power; nature, has therefore ufed various — 


precautions, left, from the flownefs of its motion, it fhould: 


any where ftagnate or concrete. ‘To obviate this, fhe has — 


‘fupplied the veins with more watery vapours and fluxile © 4 


\; lymph than the arteries ; and this was the more neceflary, i in” 
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order to counterbalance the oreat exhalation that is m nade from 


the arterial blood in the lungs. 
She has likewife placed the veins near the roth! that by 


the turgefcence or contractions of the latter the veins may 


~ 


be prefied ; and this preflure muft neceffarily determine the 
blood to the heart, for the valves of the veins prevent its re- 
turn to the extremities. Hence an increafed pulfe, heat and 
rednefs of the body; and hence alfo quick breathing after a 
violent exercife. | 
Moreover, thofe mufcles which conftantly urge or violent- 
ly prefs. the contiguous vifcera contained in any of the com- 
mon cavities, pewerfully promote the return of the venal 
blood to the heart. The conjunét preflure of the diaphragm 


-and the abdominal mufcles, produces this effect in the abdo.- 


men. The pulfations of the arteries, which every where run 
contiguous and parallel to the fides of the veins, have no in- 
confiderable effect in promoting the return of the venal 
blood; and we have before fhown, that any impulfe acting 
on the veins can determine their blood to the heart only. 

To thefe is added a force, not yet fufficientiy known, by 
which the blood is brought from amore comprefled toa 


_more lax and lefs refifting part. In this matter’ alfo refpi- 


ration is of great efitcacy ; in which the motion of the blood 
into the lungs, whem relaxed, is accelerated -by the deriva- 
tion from all parts of the body: and again, in expiration, it 
is driven into the trunks of the veins of the head and abdo. 


-men; hence the {welling of the veins of the brain, inthe time 
of expiration. The circulation is not indeed affitted by thefe 


caufes, but the blood is agitated and prefled. ‘The anafto- 
mofes of the arteries contribute to the fame end; for they 


' facilitate the paflage of the blood from thofe places where ig 


is obftructed to fuch as are more free. 
By thefe means, ina healthy perfon ufing fufficient cxer- 


_cife of body, the blood moves with fuch a velocity, as fuflices 


to 
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to deliver.as much of it by the vena cava to the heart, as. 
is fent out by the aorta.’ But reft or inactivity of body, and- 


a weaknefs of the contracting fibres of the heart and other: 
mufcles, frequently render this motion of the venal blood’ 


more difficult. Hence follow the varices in women with 


child, and the piles; which latter are alfo partly owing to. 


the deficiency of valves in the vena portarum. Hence alfo- 
the menfes. And when the veins return their blood too” 


flowly to the heart, the fubtile vapours flagnate ; whence thaty’ 
frequency of cedematous fwellings i in weak people. 


The time in which an ounce of blood, fent cut from the 


‘eft ventricle of the heart, returns to the right,. and which 1 igs 


commonly reckentd the time in which the greater circulation 


is performed, is uncertain: Suppofé the quantity-of blood. 


thrown out of the heart at. every pulfation to be 14 ouncesy,. 


and the whole quantity of the blood to be 336-ounces, then 


a complete circulation is performed-in the time of 224 pulfa— 


tions; that is in about three minutes. 


The effets which’ the motion of the heart and arteries pro-- 


dices upon the blood are various.. They may be deduced and* 


eftimated from their caufes; if we compare the blood of a liv- 
ing with that of a dead animal; that of a healthy with that” 
of a difeaféd animals and laftly, that of an active with that’ 


of an inaCtive animal. In the living animal, the blood is’ 


confiderably warm; it looks red, with a fort of purple florid” 
hue; it feems to be homogeneous or uniform, and alike in all» 


its parts, though it is really a mixture of different principles. 


Tt confifts almoft entirely -of, particles commonly called glo- 


bules 3 “it flows very readily through the leaft veflels; and- 


lafily, when drawn from the veffels, it exhales a volatile va- 
pour, which we have already particularly défcribed. In the 
dead animal which has not yet begun to corrupt or putrify, . 
we obferve, that the blood has loft a great deal of its rednefs; 
that it feparates into two parts, namely, one more denfe, call-- 
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ed eraffamentum, and the other more fluid called ferum ; and 
that when drawn from its vefiels, it exhales no vapour, and 
eoaguiates either wholly or in part. When the living animal 
becomes weak, and fome finall remains of pulfe and refpira» 
tion continue, we find the blood confiderably cold. If, again, 
you compare the blood of a: human: perfon, inactive both in’ 
body and mind, with the blood of one that is naturally difpofs. 
ed to much exercife, you will obferve the latter has a great- 
er heat ; a more intenfe rednefs ; a fubftance more compact ; _ 
that it is {pecifically heavier ; and that the volatile parts are 
more abundant. All which appearances feem manifeftly to- 
_ be the effects of the motion of the heart and arteries, fince 
they increafe and diotinith witn that motion, and difappear 
when it ceafes. | 
‘hat we may underftand the manner in which thefe appear- 
auces are produced ia the blood, we muft confider what are 
the effects of the heart impelling it ; and-of the arteries alter- 
nately comprefling and urging it forward. And firft we fee, that 
the heart throws the blood with very great velocity into the 
crooked or inflected arteries, in {uch a manner that the glo- 
bules, expelled through the right fide of the opening of the aor- 
ta, ftrike againft the left fide of the artery ; from whence be- 
ing repelled, they incline towards the right fide, whereby all 
the particles of the blood are agitated with a confufed or tur— 
~ bulent and whirling motion, The blood thus impelled againft- 
the flexile and curved fides of the arteries, of neceffity dilates: 
and diftends them; and laftly, in the finaller veficls, capable of 
receiving only one, or a few globules of blood, all the parti-: 
cles of blood come fo intimately into contaét with, and grate: 
againft, the fides of the artery, that they are even obliged to: 
change their figure in order to gain a paflage into the veins. 
_ But the arteries, by their elaftic force, reacting upon the 
impinging blood, repel it from their fides towards their axis ; 


q and at laft tranfmit every fingle particle of it through the cir 


cular 
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cular mouths of the leaft veffels, by which the arteries and 
veins join together. | 
There is, therefore, a very great degree of friction, as 
" well from the blood particles upon the fides of the arteries-as 
from the arteries themfelves contracting round the blood ; to 
which add, the attrition of the particles of blood againft each 
other by the confnfed and vortical motion with which they 
are propelled. The effects of this friction may be computed 
from the vifcid and inflammable nature of the blood itfelf, 
from the narrownefs of the veilels through which it runs, 
from the ftrong impulfe of the lieart, from the powerful re- 
action of the arteries, and from the weight of the incumbent 
parts. This friction is the principal caufe of the blood’s flui- 
dity, by perpetually removing the points of contact in its par- 
ticles, by refifting their attraction of cohefion, and by mix- 


ing together particles of different kinds. It alfo in fome ~ 


meafure augments the roundnefs of the particles, by breaking 
off the protuberances and rounding their corners. But even 
thefe very fmall particles themfelves, which are broken off 
from the large particles of the blood, put on a round figure 
by their fri€tion againft the fides of the canals, and by their 
rotatory motion. By a deficiency of motion, the blood coa- 
gulates in the veflels before death. The loft fluidity of the 
blood is again reftored by recovering the motion of the heart, 
as we are taught. by experiments made on living animals. It 
is probable that the motion of the blood, and the denfity pro- 


ceeding from it, are the caufe of the red colour of the blood, » 


ince the rednefs is in proportion to the denfity, and increafes 
or decreafes from the fame caufes which increafe or diminifh 
the denfity. ‘The rednefs feems to arife from a mixture of 

the ferruginous with the oily part of the blood. | 
Does the heat of the blood alfo proceed from its motion f 
We obferve, by experiments, that heat arifes from the motion 
of all kinds of fluids, even of air itfelf; but much more does 
| 3 - pterition 
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attrition produce heat in the inflammable animal juices, which 
are denfer than water, and confiderably comprefied by con- 
tractile and converging tubes. Is not the truth of this fufs 
ficiently evinced, by the blood’s being warm in thofe fith 
which have a large heart, and cold in fuch as have a finall 
one; their refpective heats having the fame proportion to 
each other, as their hearts have to their whole body ? Is it 
not 5h proved from the more intenfe heat of birds that have 
a-larger heart, and quick pulfations? from the increafe of 
animal, heat, that enfues from exercife of all kinds, and even 
from the bare friction of parts ? from the congelation of all 
the humours of the human body in a certain degree of cold, 
in which a man grows {ftiff, although he yet retains fome 
warm blood, and is alive ? and from the coldnefs of fuch peo- 
ple as havea weak pulfe? ‘The heat does not. proceed from 
any degree of putrefaction in the blood; for the humours 
themfelves, when left at reft, generate no heat; nor can we 
explain the phenomenon of heat from the action of fuch 
an obfcure. being as the vital power. Although the heat may 
be greater when the pulfe is flow, and lefs when it is more 
frequent, the difference may arife from the different difpofi- 
tion of the blood, from the different denfities of the veflels, 
or the increafe or diminution of perfpiration. 

The fame caufe alfo hinders putrefaction, by not faffering 
the inteftine motion to be diminifhed, and by diffipating fuch 
particles as have already begun to be corrupted. 

But the different natures of the feveral particles themfelves, 
which conjunctly make up the mafs of blood, are the caufes 
by which, from the impetus of the heart alone, different ef- 
feéts are produced in different particles of the bloods name- 
ly, thofe particles move quicker, whofe greater denfity makes 
them receive a greater impetus, and whofe apt figure or lefs 
extended furface makes them meet with lefs refiftance in the 
‘fluid in which they move. ‘Thofe alfo are driven along more 

fwiftly, 
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fwiftly, which, either from the weight, or from the direction . 
in which they pafs out from the heart, are urged chiefly into 
the axis of the vefiel. Thofe again, which have the greateft 
projectile motion, will ftrike againft the convexities of the 
flexures in the arteries; while the other parts of greater bulk 
and tenacity, having lefs projectile motion, will move flowly 
in the concavity of the veffel. And in this manner, the 
plood is prepared or difpofed for the feveral fecretions. 
The fyftole of the arteries renders the parts of their con- 
tained fluids more denfe or compact: for they contract round : 
the blood as round a vifcid and compreffible obftacle, and 
thus they expel the more liquid parts into the lateral duéts, 
at the fame time increafing the points of contact between the ‘a 
combining the more large and denfe par- | 


particles themfelves, 
ticles, and condenfing the loofer particles. The denfity of | . 
the blood is partly as the number of globules, and partly as . 
the denfity of the materials which compofe them. 

Moreover, the mouths of the leaft veflels, pervious to only 
ne globule at a time, feem to be moulds for breaking off the 
ar eininences of the particles of the blood, and reducing — 


angul : 
According to the obfervation of 


¢hem to a globular figure. 

Mr Hewfon, the particles of the blood are not perfect glo- . 

bules, but flat like a piece of money. 
The reticular diftributions and inofculations of arteries re- 

move any danger of obftruction ; fince in any part of the ar- 

tery, where the blood begins to form an obftruction, by ftick- 

ing in it, a contrary flux is admitted, by. which the obftruct- 

ing matter is repelled to a larger part of the trunk; and thus 

between the reflux and the direét torrent of the blood, the ~ 


matter is broken and attenuated. This mechanifm alfo fup- | 


plies the deficiency from an irremoveable obftruction or the 
lofs of a veflel, by caufing a greater diftenfion or enlargement. . 
of the next adjoining or anaftomofing veflel; as is proved by . 
experience in furgery, after tying and cutting a preat artery. | og 
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The collifon of thefe oppofite torrents of blood fomewhat de- 
creafe its velocity ; and the reticular , diftribution augments 


the friction of the particles. 


As the quicker motions of the blood in the trunks conduce 
to fanguification, fo the flower motions of it m the leaft vel- 
fels conduce to the fecretions. In the larger arteries we fee 


_the different particles of the blood are whirled about among 


each other with a rapid and confufed motion ; but, in the lef- 
fer ramifications, the progreflive motion of the blood being 
diminifhed, the more loofe colourlefs particles depart lateral+ 
ly from the more denfe.and red particles ; while the’ latter, 
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keeping on their courfe more firmly along the axis of the vef- 


. fel, expel the former laterally. ‘Thus the attractive powers 


of the particles of the blood increafe as their progreffive mo- 
tion abates: hence the oily or fat particles are drawn one to 
another, and g0 off by the open lateral. ducts that lead to the 
cellular fubftance ; which particles we know. are both grofs 
and fluggifh: and again, other thinner juices are fent off 


through lateral branches of a much ‘fnaller orifice, till at 


length little more than the red biood alone remains to pafs 
through the coalefcent artery into the incipient vein: But we 
fhall confider, in another place, all the particulars by which 
the blood is difpofed for the fecrétions. 


~ 


§ 2. Of the particular Arteries. 


Introduétion. The heart throws the blood into two great 
artéries $ one of which is named aorta, the other arteria pul= 
monalis. ? : 

The aorta diftributes the blood to all the parts of the body, 
for the novrifhment of the parts, and for the fecretion of the 


different fluids. ! 
The arteria pulmonalis carries the venal blood through all 


_. the capillary veffels of the lungs. 


6 


Vou. Il. oN CG a. a Ae 


~ 


gs OF THE ARTERIES. Part VIL 


Both thefe great or general arteries are fubdivided into fe- 


- veral branches, and into a great number of ramifications. - 


Lhe pulmonary artery. ‘The pulmonary artery goes out from. 
the right ventricle of the heart ; and its trunk having run al- 
moft direétly upward as high as the curvature of the aorta, is 


divided into two lateral branches, one going to the right fide, | 
called the right pulmonary artery ; the Supe to the left fide, 
termed the /eft pulmonary artery. The right artery pafles under. 
the curvature of the aorta, and is confequently longer than - 


the left. They both run to the lungs, and are difperfed 
through their whole fubitance by ramifications nearly hke 
thofe of the bronchia, and lying in the fame dire€tions. From 
the pulmonary arteries the blood is returned by the veins; 
which, contrary to the courfe of the arteries, begin by very 


_minute canals, and gradually become larger, forming at length 


four large trunks called patmonary veins, which terminate in 
the left auricle. The aorta goes out from the left ventricle 
nearly over-againft the fourth vertebra of the back. Its courfe 
is direct with refpect to the heart ; but with refpect to all the 


reft of the body, it afcends obliquely from the left to the right, - 


and from before, backward. | 
Soon after this, it bends obliquely from the right to the 
left, and from before, backward, reaching as high as the {e- 


cond vertebra of the back ; from whence it runs down again\. 
in the fame direction, forming an oblique arch. The middle 


of this arch is almoft oppofite to the right fide or edge of the 
fuperior portion of the fternum, between the cartilaginous 
extremities or fternal articulations of the firft two. ribs. 

From thence the aorta defcends in a direct courfe along the. 
anterior part of the vertebrae, all the way to the os facrum, 
lying a little toward the left ; and there it terminates in two: 
fubordinate or collateral trunks, called’ arteriae thacae. ae 

General divifion of the aorta. The aorta is, by anatomifts, ge- 
nerally divided 1 into the aorta Are cneeae and aorta defcendens,, 

: though 


: 
[ 
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- though both are but one and the fame trunk. It is termed 
afcendens, from where it leaves the heart to the extremity of 
the great curvature or arch. The remaining part of this 
trunk from the arch to the os facrum, or bifurcation already 
mentioned, is named de efcendens. 

The aorta defcendens is further divided into the fuperior 

and inferior portions; the firtt comprehending what lies 
above the diaphragm: the other, what lies between the dia- 
phragm and the bifurcation. 

The aorta afcendens is chiefly diftributed to part of the 

_ thorax, to the head, and upper extremities. The fuperior 
portion of the aorta defcendens furnifhes the reft of the tho- 

-rax3 the inferior portien furnithes the abdomen and lower 
extremities. 

The great trunk of the aorta, through its whole length, 
fends off immediately feveral branches, which are afterwards _ 
differently ramified ; and thefe arterial branches may be look- 
ed upon as fo many trunks with refpect to the other ramifi- 
cations, which again may be confidered as fmall trunks with 
regard to the ramifications that they fend off. | 

The branches which go out immediately from the trunk of 
the aorta, may be termed original or ‘capital branches ; and of 
thefe, fome are large and others very {mall. 

The large capital branches of the aorta are thefe ; two ar- 
teriae fabclaviae, two carotides, one caeliaca, one mefenterica 
fuperior, two renales formerly termed emulgentes, one mefen- 
terica inferior, and two iliacae. 

The {mall capital branches are chiefly the arteriae coronariae 
cordis, bronchiales, oefophagee, intercoftales, diaphragma- 

_ ticae inferiores, {permaticae, lumbares, and facrae. 

Thefe capital branches or arteries are for the moft part dif- 
, pofed in pairs; there being none in odd numbers but the cae- 
_ haca, the two mefentericae, fome of the oefor phages, the 
_ bronchialis, and fometimes the facrac. 

The 
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The ramifications of each’ capital brakch are in uneven 
numbers with refpect to their particular trunks 5 but with re- 
fpe& to the ramifications of the like capital trunks on the 
other fide, they are difpofed in pairs. Among the branches 
none but the arteria facra when it is fingle, and, the oefopha- 
gz, the ramifications of which are fometimes found in pairs, 
are in'odd numbers. | bist 

Before we enter upon the detail of each of thefe particular 
arteries, many of which have proper names, it will be con~ 
venient to give a fhort view of the difpofition and diftribution 
of the principal arterial branches, as a general plan to which 3 
all the particularities of each diftribution may afterwards be re~ 
ferred: for we have found by experience, that the common 
method of defcribing the courfe of all the ramifications of 
thefe veflels, without having firft given a general idea of the 
principal branches, is very troublefome to beginners. 

From the upper part of the arch or curvature, the aorta» 
fends out commonly three, fometimes four, large branches, 
their origins being very near each other. When there are four, 
the two middle branches are termed arteria carotides; the other 
two, fubclavie; and both are diftinguifhed into right and left. 

When there are but three branches, which is ofteneft the 
cafe, the firft is a fhort trunk, common to the right fubcla- 
vian and carotid ; the fecond is the left fubclavian; and the 
third the left carotid. ‘Sometimes, though very rarely, thefe 


four arteries unite in two trunks. ~: 


The origin of the left fubclavian terminates the aorta afcen- 


dens; but we have fometimes obferved four branches, the 

firft three of which were thofe already mentioned, and the 

fourth a diftinct trunk of the left vertebral artery. | 
It mutt be obferved, that thefe large branches which arife 


from the curvature of the aorta are fituated: obliquely, the 
firft, or that which is moft on the right, lying more for-_ ‘| 
ward than the reft, and the laft, which is moft on the left, | 


more 


oat 


i 
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more backward. The firft and fecond, or middle branches, 
are generally in the middle of the arch, and the third lower 
down. Sometimes the firft alone is in the middle; all which 
varieties depend on the obliquity of the arch. 

The carotid arteries run up directly to the head, each of 
them being firft divided into two, one external, the other in- 
ternal, ‘he external artery goes chiefly to the outer parts of 
the head and dura mater, or firft covering of the brain. The’ 
internal enters the cranium through the bony canal of the os 
petrofum ; and is diftributed through the brain by a great 
number of ramifications. 

The fubclavian arteries feparate laterally, and almoft tranf- 
verfely, each tunning toward that fide on which it lies, be- 
hind and under the claviculae, from whence they have their 
name. The left feems to be fhorter, and runs more oblique- 
ly than the right. 

The fubclavian on each fide terminates at the upper edge 
of the firft rib, between the lower infertions of the firft fcale- 
nus mufcle ; and there, as it goes out of the thorax, takes the 
name of arteria axillaris. | 

During this courfe of the fubclavian artery, taking in the 
common trunk of the right fubclavian, feveral arteries arife 
from it, viz. the mammaria interna, mediaftina, pericardia, 
diaphragniatica minor five fuperior, thymica, and trachealis. 

‘The thymica and trachealis on each fide are, in fome fub- 
jects, only branches of one {mall trunk which fj prings from the 


common trunk of the right fabclavian and carotid. 


‘They are generally fmall arteries, which run fometimes fe- 
parate, and fometimes partly feparate and partly joined. 
_ The fubclavian fends of likewife the mammaria interna, 


__vertebrales, cervicales, and fometimes feveral of the upper in- 


tercoftales. 
The axillary. artery, which is only a continuation of the fub- 


Be clavian, from the place where it goes out ofthe thorax’ seat 
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axilla, detaches chiefly the mammaria externa or thoracia fupe- 
rior, thoracia inferior, {capulares externae, {capularis interna, 
humeralis or mufcularis, &c. Afterwards it is continued, by 
different ramifications and under different names, over the 
whole arm, all the way to the ends of the fingers. 

The fuperior portion of the aorta defcendens gives off the 
arteriae bronchiales, which arife fometimes by a {mall common 


-trunk, fometimes feparately, and fometimes do not come ims. 


mediately from the aorta. It next fends off the oefophagee, 
which may be looked upon as mediaftinae pofteriores, and the: 
intercoftales, from its pofterior part, which in fome fubjects 
come all from this portion of the aorta, in others only the 
loweft eight or nine. 

The fimall anterior arteries here mentioned are generally, 
at their origins, fingle or in uneven numbers, but they divide 
foon after toward the right and left. ° i 

The inferior portion of the defcending aorta, as it paffes 
through the diaphragm, gives off the diaphragmaticae infe- 
riores or phrenicae, which however do not always come im- 


mediately from the aorta. Afterwards it fends, off feveral . 


- branches anteriorly, pofteriorly, and laterally. 

The anterior branches are caeliaca, which fupp lies the fto- 
mach, liver, fpleen, pancreas, &c. ; the mefenterica fuperior, 
which goes chiefly to the mefentery, to the {mall inteftines, and- 
to that part of the great inteftines which lies on the right fide 
of the abdomen ; the mefenterica inferior, which goes to the 
great inteftines on the left fide, and produces the haemorrhoi- 
dalis interna ; and laftly, the right and left arteriae fpermaticae. 

The pofterior branches are the arteriae lumbares, of which 

there are feveral pairs, and the facrae, which do not always 
come from the trunk of the aorta, 

The lateral branches are the capfulares and adipofae, ‘the 


origin of which often varies ; the renales, formerly termed 


emulgentesy - 
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emulgentesy and the iliacae, which terminate the aorta by the 
bifurcation already mentioned. é 


_. The iliac artery on each fide is commonly divided into the 


external or anterior, and internal or pofterior. 
The internal iliaca is likewife. named arteria hypogaftrica ; 


and its ramifications are diftributed to the vifcera contained 


in the pelvis, and to the neighbouring parts, both internal 
and external. | 
~The iliaca externa, which is the true continuation of the 
iliac trunk, and alone deferves that name, goes on to the in- 
guen, and then out of the abdomen, under the ligamentum 
Fallopii ; having firft detached the epigaftrica, which goes to 
the mufculi abdominis recti.. Having quitted the abdomen, 
it is called arteria cruralis, which runs down upon the thigh, 
and is diftributed by many branches and ramifications to all 
the lower extremity. | 
We fhall now go-on to examine particularly all the capital 
or original branches of the aorta, from their origin to the ; 


entry of them, and of their ramifications into all the parts of 


the body, and all the different vifcera and organs. 

Arteriae cardiacae five coronariae cordis. 'Vhe cardiac or coro- 
nary arteries of the heart, arife from the aorta immediately on 
its leaving the heart. They are two in number ; and, accor- 
ding to the natural fituation of the heart, one is rather fupe- 
rior than anterior, the other rather inferior than pofterior. 

_ They go out near the two fides of the pulmonary artery ; 
which having firft furrounded, they afterwards run upon the 
bafis of the heart in form of a kind of crown or garland, from 
whence they are called coronariae ; they firft run between the 
auricles, and then purfue the fuperficial traces of the union’ 
of the two ventricles, from the bafis of the heart to the apex. 

They fend communicating branches to each other, which: 
are afterward loft in the fubftance of the heart. The right 


» artery, after running between the auricle and ventricle of that 


: oo 
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fide, fends branches to the pulmonary artery, to the fat fur- 
rounding it, and to the beginning of the aorta; then it gives 
three branches to the convex fide of the heart, and as many 
to the flat furface.. The left artery runs between the pul- 
monary artery and left auricle, and afterwards divides into 
branches, one of ,which is anterior, and runs down fending — 
off branches that reach the point of the heart : fome of thefe 
_are reflected upon the flat furface fo as to communicate with 
the branches of the right trunk; another branch runs be- 
tween the left auricle and ventricle, to the obtufe fide of the 
heart, and then to its flat furface, where it is loft in the fub- 
ftance of the left ventricle ; but fends branches likewife to. 
the left auricle and pulmonary veins; and here it communi- 
‘cates with branches of the trunk on the right fide. 

We fometimes meet with a third coronary artery, which 
arifes from the aorta more backward, and is fpent on the pol- 
terior or lower fide of the heart. ‘itt 

The arteriae carotides in general. Thefe arteries are two in 
number ; one called the right carotid, the cther the /eft. They 
arife near each other, from the curvature or arch ef the aor- 
ta; the left immediately, the right moft commonly, from the 
trunk of the fubclavia on the fame fide, as has been already 
obferved, 

They run upon each fide of the trachea arteria, between it 
and the internal jugular vein, and behind the mufcult platyf- 
ma, myoides, and fternocleido-maftoideus, as high as the la- 
rynx, without any ramification. During this courfe, there= 
fore, they may be named carotid trunks, or general, common, 
and original carotids. Each of thefe trunks 4 is mite 8 ra- 
mified in the following manner. 

The trunk, which fends off no branches till it has réached as 
high as the larynx, is divided into two particular carotids; one 
named external, the other internal; becaufe the firft goes chief= 


ly. 
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ly to the external rts of the head, the feconid enters the 
cranium, and is diftributed to the brain. 

The external carotid is anterior, the internal pofterior ; 
and the external is even fituated more inward and nearer the 


_ larynx than the other ; but the common names may ftill be 


retained, as being taken, not from their fituation, but from 
their diftribution. 

Arteria carotis externa, The external carotid is the fmall- 
eft, and yet appears by its dire€tion to be a continuation of 
the common trunk. It runs infenfibly outward, between the 
external angle of the lower j jaw and the par otid gland, which 
it fupplies as it pafies. Aiterwards it afcends on the forefide 
of the ear, and ends in the temples. 


-In this courfe it fends off feveral branches, which that well 


_ enough be divided into anterior or internal, and pofterior or 


external; and the principal branches of each kind are thefe. 
The firft anterior or internal ae goes out from the ve- 
ry origin of the carotid an the infide ; and having x prefently 
afterward taken a little turn, and fent off branches to the ju- 
gular glands near it, to the fat and fkin, it runs tranverfely, 
and is diftributed to the glandulae thyroidzez, and to the mu{= 


cles and other parts of the larynx ; for which reafon it may be 


~ called laryngaea, or guituralis fuperior. It likewife fen:\s fome 


branches to the pharynx and mufcles of the os hyoides. 
The fecond anterior branch pafles over the neareft cornu of 
the os hyoides to the mufcles of that bone and of the tongue ; 


and to the glandulae fublingualis 5 ; afterwards paffing before 
the cornu of the os hyoides, it lofes itfelf in the tongue ; 


_ from whence it has been called arteria /ublingualis ; and it is 


the fame artery which other anatomifts have named ranina. 


g 


"That part of the artery which goes commonly by this name 


- hes at the inferior and lateral part of the perene, and i iS ac- 


_ companied by a large vein. - 
The third branch, or arteria maxillaris inferior, and pha- 
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ryngea inferior of Sabatier, goes to the maxillary gland, to-, 
the ftyloid and maftoid mufcles, to the parotid and fublingual. 
glands, tothe mufeles of the pharynx, and.to the fmall flex- 
ors of the head. | | 
The fourth. branch, which, Winflow,. &c. names arteria 

maxillaris externa, and which Haller and Sabatier call arteria 
labialis, is at firft covered by the ftylo-hyoid and diagaftric. 
mufcles : in its paflage it fends branches to. the pharynx, to 
the tongue, .amygdalae, and palate ;.at the angle of. the jaw it. 
gives branches to the fkin, mufcles, glands, &e. in'the neigh- 
bourhood of that bone. Afterwards it runs over the lower 
jaw, before the inferior edge of the mafleter mufcle, and then. 
sets under the mufculus depreflor anguli oris, which it fupplies,. 
as well as the buccinator and the depreflor labii inferioris. 

Tt fends off a particular branch,. very much contorted,. 
which divides at the angular commiffure of the lips; and. 
running in the fame manner along the fuperior and inferior. 
nortions of the mufculus orbicularis, it. communicates on both.. 
fides with its fellow, and thereby forms a kind of arteria co- 
ronaria labiorum. : . 
_. Afterwards it afcends towards the nares, and is diftributed. 


to the mufcles,. cartilages; and other parts-of the nofe, fend- 


ing down fome twigs which communicate with. the coronary. , 


artery of the lips. Laftly, it reaches the great angle of the 
eye, and is ramified and. loft on the mufculus orbicularis pal- 
-pebrarum, faperciliaris, and frontalis. Through all this courfe. 
it is named: arteria angularis. | 
The fifth branch, called maxillaris interna, arifes’ over- 
againi{t the condyle of the lower jaw, and: is very. confiderable. 
It paffes behind the condyle, and runs between the jaws,.where’ 
it gives off numerous branches to the parts which lie near it. 
The moft confiderable of thefe are, (1.) The {pheno-fpinalis,. 


or media durae matris, which runs between the internal and 
external carotids ; this pafles through. the foramen fpinale 


of. 


\ 
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_ of the fphenoidal bone, and is diftributed to the dura mater’ 
by feveral ramifications, which run forward, upward, and 
backward ; the uppermoft communicating with thofe on the 

other fide above the longitudinal finus of the dura mater. This ; 

artery of the dura mater may be termed Jpheno /pinalis or me- 
dia dure matrisy to diftinguiih it from thofe that -go to the 
fame part by another courfe. (2-) The maxillaris inferior, 
which runs through the canal of the lower jaw, and being 
_diftributed to the alveoli and teeth, goes out at the hole near 
the chin, and ‘lofes itfelf in the neighbouring mufcles, com~ 
miunicating with the branches of the arteria maxiHaris externa. 
(3-) The pterygoideae, and temporales profundae, to the ptery~ 
goid and temporal mufeles. (4.) The arteria buccalis, to the 
buccinator mufcle, and other foft parts of the cheek. ‘(5.) 
The alveolaris, to the teeth and fubftance of the upper jaw, 
and to feveral of the foft parts furrounding it. (6.) The in- 
fra-orbitaria, which, after fending a branch to the nofe, pafl 
es through the pofterior opening of the orbitar canal; and 
having fent branches to the orbit, antrum maxillare, and 
teeth, goes out by the infra orbitar hole, and on the cheek 
communicates with the angular artery, (7.) Palatina fuperior, 
. which goes through the palato-maxillary canal to the palate 
and bones furrounding it. Another-fmall branch terminates 
_ on the parts at the upper end of the pharynx. 
The fixth anterior or internal branch, which is very {mall, 

‘is fpent on thé mufcle maffeter. 

The firft external or pofterior branch is named arteria occie 
pitalis, It pales obliquely before the internal jugular vein ; 
and having given twigs to the mufeulus ftylo-hy oidzeus, itylo- 
gloffus, and digaftricus, it runs between the ftyloid and maf- 
toid apophyfes, along the maftoid groove, and goes to the 

nufcles and i integuments which cover the OS Occipitis, turning 

_ feveral times in an undulating manner as it afcends backwards. 

_ It communicates by a defending branch with the vertebral 


and 
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and cervical arteries, as has been already faid, near the top 
of the head ; it communicates likewife with the pofterior 
branches of the temporal artery, and it fends a branch to the 
Foramen maftoidaeum. ‘ 

The fecond external branch fpreads itfelf on the outward 
ear, by a great many fall twigs on each fide, feveral of 
which run inward, and*furnifh the cartilages, meatus audi- 
_torius, fkin of the tympanum, and internal ear. 

The trunk of the external carotid afcends afterward above 
the zygoma, pailing between the angle of the lower Jaw and 
parotid gland, and férms the temporal artery, which divides 
into an anterior, middle, and pofterior branch. 

The anterior branch of the temperal artezy goes to the muf- 
culus frontalis, communicates with the arteria angularis, and 
fometimes gives off a very {mall artery, which pierces the in- 
ternal apophyfis of the os malae all the way to the orbit. The 
middle branch goes partly to the mufculus frontalis, partly to 
‘the occipitalis. ‘Ihe pofterior branch goes to the occiput, 
and. communicates with the arteria occipitalis. All thefe 
branches likewife furnith the integuments. 

Arteria carotis interna. The internal carotid artery leaving 
the general trunk, is at firft a little incurvated, appearing as 
if either it were the only branch of that trunk, or a branch 
of the trunk of the external carotid. | Sometimes the curva- 
ture is turned a little outward, and then more or lefs inward, 
pafling behind the neighbouring external carotid. 

It is fituated a little more backward than the carotis exter=_ 
na, and generally runs up without any ramification, as high 
as the lower orifice of the great canal of the apophyfis petrofa 
of the os temporis. It enters this orifice directly from below 

‘upward, and afterward makes an angle accor ding to the di- 
rection of the canal, the reft of which it paffes horizontally, 
being covered by a production of the dura mater. 

At the end of this canal it is again incurvated from below 
upwards 


\ 
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upward, and enters the cranium through a notch of the fphe- 
noidal bone. ‘Then it bends from behind, forward, and makes 
a third angle on the fide of the fella fphenoidalis and again 
a fourth, under the clinoid apophyfes of that fella. While 
it lies at the fide of the fella turcica, it fends {mall branches 
to the parts about the cavernous finus. 

As it leaves the bony canal to enter the cranium, it fends off 
a fmall branch through the fphenoidal fiflure to the orbit and 
eye: and foon afterward a confiderable branch, called ophthal- 


mica, through the foramén opticum, to fupply the contents of 


the orbit. The firft branches fent off from the ocular artery 


are very {mall; they go to the dura mater on the optic nerve, 
and the beginning of the mufcles in the bottom of the orbit. 
‘hen the lacrymal and ciliary-arteries are fent off: the artery, 
covered with the levator mufcles of the eye and upper eyeslid, 
afterwards turns inwards, between thefe mufcles and the op- 
tic nerve, almoftat a right angle; but about the part.where it 
makes this turn, it fends off anterior ciliary branches; afters 


wards two go off to the levaior of the eye and upper eyc-lid ; 


then the pofterior ethmoidal and the arteria centralis retinae 
are fent off. While it pafles over the nerve, it gives off the 
mufculares fuperior, inferior, and other ciliary branches. It 
lies now at the inner fide of the orbit, under the fuperior ob- 
lique and addudtor mufcles. ‘Thefe mufcles, the periofteum, 
and inner part of the orbit and optic nerve, receive branches 
from it; then it produces the ethmioidal anterior; its trunk 
next defcends under the cartilaginous pulley of the fuperior 
oblique : here it frequently gives a branch to the lacrymal fac; 
the arteries of the eye-lids alfo grow from it; at laft it divides 
into four branches, namely, the fuperciliary, the nafal, the 


fuperficial and deep frontals; which laft go through the fora- 


men fupra orbitarium to be diftributed to the forehead. At. 


the inner angle of the eye, it communicates with the angular 
artery ; and within the orbit it fends one or two fmall branch- 


{ 
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es tothe nofe. This artery was by the ancients miftaken for 
a vein. Ingraflius was the firft';who confidered it in its proper 
light ; but Haller was the firft who defcribed it with accuracy. 
For a more minute defcription, fee Zinn and Sabatier. 

Afterwards the internal carotid runs under the bafis of the 
brain to the fide of the infundibulum, where it is at a {mall 


diftance from the internal carotid of the other fide, and there | 


it commonly divides mnto two principal branches, one anterior 
and one pofterior. 

The anterior branch runs forward under the brain, firft fe- 
parating from that on the other fide, then coming nearer again, 
St unites with it by an anaftomofis or communication in the 


snterftice between the olfactory nerves. Afterwards, having 


fent off fmall arteries, which accompany thefe nerves, it leaves 


its fellow, and divides into two, but, according to Winflow, 
two or three branches. The firft of thefe is the fmalleft of the 
two, but if is very conftant 5 it runs forward to the inner fide 
of the anterior lobe, which it fupplies in its paflage. The fe- 
‘cond, after it has got beyond the corpus callofum, to which it 
fends branches, is reflected back over that fubftance upon the 
inner fide of the hemifphere, and may be traced back as far as 
the pofterior lobe : in all this courfe it fends off innumerable 
branches, which are at firft fpread out upon the furface, and 
afterwards fink into the fubftance of the brain, commiunicat- 
ing freely with the ramifications of the pofterior trunk. 

The pofterior branch communicates firft of all with the 
vertebral artery of the fame fide, and after running between 


the anterior and lateral lobes of the brain, divides into feveral . 


sami, which run between its fuperficial circumvolutions ; and 
are ramified in many different directions on and between thefe 
circumvolutions, all the way to the bottom of the fulci. 


All thefe ramifications are covered by the pia mater, in the 


duplicature of which they are diftributed, and form capillary — 


reticular textures in great numbers; and afterwards they are 


loft, — 
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Jott in the inner fubftance. of the brain. The anterior and. 


middie branches produce the fame kind of ramifications, and. 
the anterior, in particular, fupplies the corpus callofum. 
Arteria fubclavia. The fabclavian arteries are named from 
their fituation near the claviculae, in the tranfverfe direction, 
of which they run. They are two in number, one right, the 
other left 5 and: they arife from the arch of the aorta, on each 
fide of the left carotid, which commonly lies in the middle 
between them ; but when both carotids go out feparately, they | 
both lie aoa the fubclaviae. Thefe arteries terminate, or 
rather change their name above the middle of the two firft 
ribs, between the anterior infertions of the mufculi {caleni. 
The right fubclavian is larger at the beginning than the left, | 
when it produces the right carotid ; its origin is likewife an—_ 
terior and: higher, ‘becaufe of the obliquity of the arch of the 
aorta ; for which soit alfo the left is fhorter than the righty, 
and runs more obliquely. Both of them are diftributed much, 
in the fame mannet; and therefore the defcription of one 


may likewife be applied to the other. 


The right fubclavian, the longeft of the two, gives off, firf 
of all, {mall arteries to the mediaftinum, thymum, pericar- 
dium, afpera arteria, &c. which are named mediaftinae, thy- 
micae, pericardiae, and tracheales. Thefe {mall arteries fome- 
times go out from the fubclavian itfelf, either feparately or 
by {mall common trunks; fometimes they are branches of the 
mammaria interna, efpecially the mediaftina, 

Afterward this right fubclavian, at about a finger’s breadth. 
from its origin, gener ally produces the common carotid of the 


fame fide; and at a fmall finger’s breadth from the carotid, 


it gives off commonly three confiderable branches, viz. the 
mammaria interna, cervicalis, and vertebralis, and foimetimes: 
an intercoftal artery, which goes to the firft ribs called intern 
coftalis fuperior. . 
Arteria thymica. The arteria thymica communicates with, 

| ! the 


#12 | OF THE ARTERIES) - Part Vf. 


the mammaria interna, and fometimes arifes from the ante- 
rior, middle part of the common trunk of the fubclavian and 
carotid. The thymus receives likewife fome rami from the 
mammaria interna and intercoftalis fuperior. The fame ob- 
fervation may be applied to the mediaftina and pericardia. 

Arteria pericardia. The pericardia arifes much in the fame 
manner with the thymica, and runs down upon the pericar- 
dium all the way to the diaphragm, to which it fends fome 
| {mall ramifications. : 

Arteria mediaftina. ‘The mediaftina arifes fometimes im- 
mediately after the thymica, and is diftributed principally to 
the mediaftinum, 

Arteria trachealis. ‘The trachealis, which may likewife be 
named gutturalis inferwr, runs up from the fubclavia, in a 
winding courfe, along the afpera arteria, to the slandulae thy- 
roid and larynx, detaching fmall arteries to both fides, one 
of which runs to the upper part of the feapula. 

Arteria mammaria interna, 'Vhe internal mammary artery 
comes from the anterior and lower fide of the fubclavia, near 
the middle of the clavicula, and runs down behind the carti- 
lages of the true ribs near the edge of the fternum. 

In its paflage it fends rami to the thymus, mediaftinum, 
pericardium, pleura, and intercoftal mufcles. It likewife de- 
taches other branches, through thefe mufcles and between 
the cartilages of the ribs, to the pectoralis major, and other 
neighbouring muicular portions, to the mammae, membrana 
adipola, and fkin. | tte 

Several of thefe rami communicate, by anaftomofes, with the 
mamimaria externa, and other arteries of the thorax, efpecially 
in the fubftance of the pectoralis major, and likewife with the 
intercoftals. Afterwards it goes out of the thorax on one fide 
of the appendix enfiformis, and is loft in the mufculus abdomi- 


nis rectus, a little below its upper part ; comnfunicating, at this ; 


place, by feveral fmall ramificatious, with the arteria epigaftrica ; 
and 
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and, in its courfe, it gives branches to the peritonaeum, and. 
to the anterior part of the oblique and tranfverfe mufcles of 
the abdomen. 

Arteria cervicalis. The cervical artery arifes from the up- 
per fide of the fubclavian, and is prefently afterwards divided 
into two, which come out fometimes feparately, fometimes 
by a fmall common trunk, The largeft of thefe two arteries 
is anterior, the other pofterior. 

The anterior cervicalis, running behind the carotid of the 
fame fide, is diftributed to the mufculus coraco-hyoidaeus, ma- 
ftoidaeus, cutaneus, fterno-hyoidaeus, and fterno-thyroidaeus, 
to the jugular glands, the afpera arteria, the mufcles of the 
pharynx, bronchia, oefophagus, and to the anterior mutcles 
which move the neck and head. This artery has been obfer= 
ved to fend out the intercoftalis fuperior. 

The pofterior cetvicalis arifes fometimes a little after the 
vertebralis, and fometimes from that artery. It paffes under 
the tranfverfe apophyfis of the laft vertebra of the neck ; and 


fometimes through a particular hole in that apophyfis; and 


from thence runs up backward in a winding courfe, on the 
vertebral mufcles of the neck; and then returns in the fame 
manner. 

It communicates with a defcending branch of the occipital 
artery, and with another of the vertebral artery above the fe- 
cond vertebra. It is diftributed to the mufculi fealeni, angu- 
laris feapulae, and trapezius, and to the jugular glands and 
integuments. | 

Arteria vertebralis: The vertebral ‘artery goes out from the 
pofterior and upper fide of the fubclavian, almoit oppofite to 
the mammaria interna and cervicalis. , It runs up through alk 
the holés in the tranfverfe apophyfis of the vertebrae_of the 
neck, and in its paflage fends off little twigs through the la- 
teral notches of thefe vertebrae, to the medulla fpinalis and 
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its coverings. It alfo gives arteries to the vertebral mufcles,;’ 


and to other mufcles'near them. 


As it pafles through the tranfverfe hole of the fecond ver- 


tebra, it is generally incurvated, to accommodate itfelf to the 
particular obliquity ofthis foramen. And between this hole’ 
and that in the firft vertebra, it takes ‘another larger turn in a 


contrary direction to the former. Having pafled the- tran{- 


verfe hole of the firft vertebra, it is confiderably incurvated 2° - 
3 4 


chird time, from before backwards, as‘it goes through the fue 
_ perior ahd pofterior notch in this vertebra. ’ 

At this third curvature; it fends off a fmall branch, which* 
+3 yamified on the'outer and ‘pofterior parts’ of the occiput,’ 
and commmnicates with: the cervical and occipital arteries. 
Having afterwards reached the great foramen of the os occi- 
pitis, it enters the cranium, and pierces the dura mater ; and’ 
on thefe accounts it may be'named arteria occipitahs pofterir, 
to-diftinguith it from the other which is lateral. | 

As foon as-it enters:the cranium, «it fends: Sewreiad {mall ra=" 
rnifications to the backspart of the medulla oblongata, and to’ 
the’corpora olivaria and pyramidalia, which are likewife foread” 
on the back fides of the fourth ventricle of the brain, and- 
form the plexus choroides of the cerebellum. 


Afterwards it advances on the apophyfis bafilaris of the os: 


oecipitis, inclining: by fmall degrees toward the vertebral ars: 


tery of the other fide, -all the way to the extremity: of that» 


apophytis, where they both join in-one common trunk, which’. 


f 


“may be named arteria bafilaris.” 

Arteria bafi Jarvis. “The arteria bafilaris runs foward under 
the great tranfverfe peotubsrante ‘of the medulla oblongata, to ° 
which it gives ramifications, as well as to the neighbouring 
parts of the medulla. This artery fometimes ‘divides again” 
near the extremity- of the apophyfis bafilaris into four lateral’ 
branches, which communicate with the pofterior branches of 


tie two internal carotids, and ate loft in the pofterior lobé of 
the 


~ 


: 


@hp.Y. OF THE ARTERIES. - ars 


dhe brain. The ft and finalleft forms+on each fide ‘he ate 


teria fuperior cerebelli, which eoes to the BpPer part of this 
wifcus, and-to the nates, teftes,, &c. and at lait is loft in the in- 
ner fub{tance of the cerebellum. The other, branch.on each. 
fide is much more confiderable: it forms the arteria potterior, 
or profunda.cerebri, which fupplies the pofterior lobe of the 
brain, and the parts lying near the. third ventricle. The are 
teria potterior cerebri, on. each fide; likewife communicates 
with the trunk of the internal carotid, by a branch fomething 
fimilar to that between the anter ior branches of the carotids : 
thefe branches aflift in forming the circle of Willis. 

_ Arteria fpinales. The {pinal arteries. are two. in number, 
one anterior, and one pofterior; both produced by both ver- 
tebrales ; each of which, as foon as it enters the cranium, fends 
out a fimall ree by the union of which the polterior fpi- 
nalis is formed. \fterwards the vertebrales advancing, on 
the apophyfis bafilavs, or production of the occipital bone, 
detach backward two other {mall branches, which likewife 


‘meet, and by their union form the fpinalis anterior. Thefe 


{pinal arteries run down on the fore and back fides of the 
medulla {pinalis, and, by {mall tranfverfe.ramifications, com- 
municate with thofe which the jprercoftal and lumbar arteries 
fend to the fame part. 

Arteria auditoria interna, . The internal auditor y artery goes 
‘off from each fide of the arteria bafilaris to the organ of bear 
ing, accompanying the auditory nerve, having firtt furnithed 
feveral {mall twigs to the’ membrana arachnoides, 

Arteria meningaa pofterier. The pofterior meningza arifes 
from the fame trunk with. the auditoria i Interna, and goes to 
the back part of the dura mater, on the occipital and temppo- 


ral bones, and likewite fupplies the neighbouring lobes of the: 
brain. : 


Arteria intercoftalis Daher When the fuperior intercoftal 


artery does not go out from the trunk of the aorta defcendens, 
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it commonly arifes from the lower fide of the fubclavian, and 
runs down on the infide of the two, three, or four, upper- 
moft true ribs, near their heads, and fends off under each rib 
a branch which runs along the lower edge, and fupplies the 
jntercoftal mufcles and neighbouring parts of the pleura. 
Thefe branches or particular } intercoftal arteries communi- 
cate with each other at different diftances by fmall rami, which 
run upward and ‘downward from one to the other, on thei in- 
tercoftal mufcles. | 


\ 


‘They likewife' give branches to the mufeuli flerno-hy oideei, 


fubclavius, vertebrales, and bodies of the vertebrae 5 and.alfo 

to the pectoralis major and minor, piercing the- intercoftal 

notch ; and laftly, they fend branches through the mufcles 

of the firft four vertebrae to the medulla {pinalis and j its-co- 
verings. 


Sometimes the fuperior common intercoftal artery comes 


from the cervicalis, and not immediately from the fubclavia. 7 


Sometimes it arifes from the aorta defcendens, either by fall 
feparate arteries, or by a common trunk, which divides, as it 
runs obliquely up, upon the ribs. Laftly, it fometimes arifes 
from the neareit bronchiales, ¢ or from feyeral bronchiales to- 
gether. 
Duétus arteriofus in ligamen stun verfus. ‘The ductus arte- 
riofus, w hich is found only in the foetus and j in very young 


children, arifes from the aorta defcendens, immediately be- 


low the left fubclavian artery. ‘Tn adults, this duct is fhrunk “ 


up and clofed, and appears only like a {hort ligament, adher- 


ing by one end to the aorta, and by the other to the pulmo= , 


nary artery § 5 fo that in reality 3 it defer ves no other name than. 


that of ligamentum arteriofi ne 


Arteria brenckialis. The bronchial arteries are two or three 
in number, one on the right fide, and one or two on the left. 


The right generally comes from the fuperior intercoftal, the 


lett from t he saab, and fometimes from the arteria ocfopha- 


4 : one 


. duces a bronchial artery. 
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gxa. Sometimes fiiey arife feparately from each fide, to go 
to each lung, and fometimes by a fmall common trunk, which 
afterwards feparates toward the right and left hand, at the 
bifurcation of the afpera arteria, and accompany the ramifica- 
tions of the bronchia. | | 

The bronchial artery on the left fide often comes from the 
aorta, while the other arifes from the fuperior intercoftal on 
the fame fide; which variety is owing to the fituation of the 
aorta. Sometimes there is another bronchial artery which 
goes out from the aorta pofteriorly, near the fuperior inter- 
coftal, above the bronchialis anterior. 

Free communications are fometimes obferved between the 
branches of the bronchial and thofe of the pulmonary artery, 
which have been miftaken for direét communications between 
the bronchial artery and pulmonary vein, vena azygos, &c. 

The bronchialis gives a {mall branch to the neighbouring 


_ auricle of the heart, which communicates with the arteria 


coronaria. 

Arteria cefophagez. The oefophagez are generally two or 
three in number, fometimes only one. ‘They arife anteriorly 
from the aorta defcendens, and are diftributed to the oefo- 
phagus, &c. Sometimes the uppermoft patch: pro- 

Arteria intercoftales inferiores. ‘The. inferior intercoftals 
are commonly feven or eight on each fide, and fometimes 
ten, when the fuperior intercoftals arife likewife from the 
aorta defcendens ; 5 in which cafe thefe run obliquely upward, 
as has been already faid. 

They arife along the backfide of the defcending aorta in 


pairs, all the way to the diaphragm, and run tranfverfely to- 


_ wards each fide, on the bodies of the vertebrae. Thofe on 
the right fide pafs behind the vena azygos; and afterwards 


they all run to the intercoftal mufcles, along the lower edge 
of the ribs, all the way to the fernum, or near it, 


a ‘They 
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They fend branches.to the pleura, to the vertebral mufcles, 
to thofe mufcles which lie on the outfides of the ribs, and to- 
the upper portions of the mufcles of the abdomen ; and they 
communicate with the arteriae epigaftricae and lumbares. 

Sometimes, inftead of going out from the aorta in pairs, 
they arife by fimall common trunks, which afterwards divide, 
and fend an artery to each neighbouring rib. 

Before they take their courfe along the ribs, each of them 
detaches one branch between the tranfverfe apophyfes on both 
fides, to the vertebral mufcles, and another which enters the 
great canal of the fpina dorfi. Each of thefe latter branches 
divides at leaft into two fmall arteries; one of which runs 
tran{verfely on the anterior fide of the canal, the other on 
the pofterior fide. Both ofthem communicate with the like 
arteries from the other fide of the fpine, in fuch a manner as 
to form a kind of arterial rings, which likewife communi- 
cate with each other by other fmall ramifications. ‘The fame 
is to be obferved in the arteriae lumbares. 

Afterwards each intercoftal artery having reached the mid- 
dle of the rib, ora little more, divides into two principal 
branches, one internal, the other external. Soon after this 
divifion, the arteries that run upon the falfe ribs feparate a lit- 
tle from them, being gradually bent downward one after ano- 
ther, and are fpread upon the abdominal mufcles, ‘They ares 
likewife diftr ibuted to other neighbouring mu(cles, and parti- 
cularly to thofe of the diaphragm, almoft in the fame manner — 
with the arteriae phrenicae; they alfo communicate with the 
iumbares, and fometimes. with branches of the hypogaftricae. 

Arteria axillares. The fubclavian artery having left the 
thorax immediately above the firft rib, in the interttice left 
between the portions of the {calenus, there receives the name 
of axillaris, becaule it paffes under the axilla. 

In this courfe it gives off, from its infide, a {mall branch to 
the infide of the fir rib; and afterwards four feveral princi- 

pal 


— 
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pal branches, viz. the thoracica fuperior, mammaria externa; 
thoracica humeralis, and axillaris {capularis. 

Arteria thoracica fuperior. The fuperior thoracica gives 
Branches to the two pectoral mufcles, to the muiculus fubcla- 


. vius, ferratus major, and intercoftales externi. It likewife 


communicates with the thoracica longa and’ intercoftales. 
‘Fhoracica longa’ of Sabatier, or mammaria externa of others iS 
fends branches to the axillary glands, to the two pectoral 
vhufcles, to the ferratus major, intercoftales’externi, to the 
mainma, and’ at laft to the integuments. . Arteria thoracica! 
humeralis gives firft a branch to the ferratus major, another’ 
runs up to the fterno-maftoid mufcle 5 one fupplies the fub= 
ftance of the clavicle and the parts“ over it ; one branch, in 
particular, runs between the clavicle and fmall pectoral mui 


_ cle, to which it fends branches, and communicates with the 


internal’mammaria :' but the’ principal part of the -thoracica 
humeralis defcends between the great peftoral and deltoid 
mufcles, and is'diftributed- about the parts furrounding the’ 
articulation at the top of the humerus. Another artery, call- 
ed thoracica awillaris, fometimes goes off from the former, to’ 


_be difpofed upon the glands, &c. in the axilla. 


Scapwlaris inferior. he inferior thoracic artery runs along” 
the inferior cofta of the {capul a, to the mufculus fubfcapula- 
ris,‘ teres major and minor, infra- {pinatus, latifimus dorfi, 


férratus’ major, and the neighbouring intercoftal mufcles, 


communicating with the arteriae fcapularis. | 
Arteria feapularis externa, The external fcapulary artery 
pafies through the notch in the fuperior cofta of the fcapula,- 
td the mufculus fupra-{pinatus and infra-fpinatus, teres ma- 
jor and miner, and to the articulation of the {capula with the’ 
os humeri, | | 
| Arteria feapiaris interna, The internal fcapularis arifes from 
the axillary artery near the axilla,. and runs backward, to be 
diftributed to the fub{canularis, giving branches to the ferra- 
. tus 
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tus major, to the axillary glands, and to the teres major, up- 


on which it is ramified in different manners. It likewife fends 
rami to the infra-fpinatus and upper portion of the triceps. 

Arteria articularis. The articular artery rifes from the 
lower and fore part of the axillaris, and runs backward be- 
tween the head of the os humeri and teres major, furround- 
ing the articulation till it reaches the pofterior part of the 
deltoides, to which it is diftributed. 

During this courfe, it gives feveral branches to the fuperior 
portions of the anconaei, to the capfular ligament of the joint 
of the fhoulder, and to the os humeri itfelf through feveral 


holes immediately below the great tuberofity of the head of 


that bone. It likewife communicates with the fcapulary ar- 
tery. 

Oppofite to the origin of this articular artery, the axillaris 
fends off another {mall branch, which runs in a contrary di- 
rection between the head of the os humeri and the common 
upper part of the biceps and coraco-brachialis ; and having 
given branches to the vagina and channel of the biceps, and 
to the periofteum, afterwards joins the principal humeralis. 

Arteria brachialis. The axillary having given of thefe 
branches, pafles immediately behind the tendon ef the pecto- 
ralis major, where it changes its former name for that of :ar- 
teria brachialis. It runs down on the infide of the arm over 
the mufculus coraco-brachialis and anconacus internus, and 
along the inner edge of the biceps behind the vena batilica, 
giving fmall branches on both fides to the neighbouring muf- 
cles, to the periofteum, and to the bone. 


_ Between the axilla and middle of the arm, it is coed 
only by. the fin and fat; but afterwards it is hid under the 


biceps, and runs obliquely forward as it defcends; being at 
fome diftance from the internal condyle, but it does not reach 
the middle of the fold of the arm. | 


Between the axilla and this place, it fends off many branches 
to 


~ 


Chap. Vi “OF THE ARTERIES. ae 


to the infra: {pinatus, teres major and minor,, fubfeapularis, 
latiflimus dorfi, ferratus major, and other neighbouring mufs 
cles, to the tommon integuments, and even to the nerves. : 
Below the fold of the arm, it divides into two principal 
branches, one called arteria cubit talis, the other radialis. —' 

_ From its upper and inner part, it fends off a particular 
branch, which runs obliquely downward and backward over 
the triceps, and then turns forward again near the external 
condyle, where it communicates with a branch of the arteria 
radials. 3015 " Sys 
| Immediately below the infertion of the teres major, it gives. 
off another branch, which runs from within outwards, and 
from behind forward, round the os bumeri; and defcends ob- 
liquely forward, between the mufculus brachialis and triceps, 
to both which it is diftributed in its paff age. Having after- 
wards reached the external condyle, it unites with the branch 
laft mentioned, and likewife communicates with a branch of . 
the arteries of the fore-arm, fo that there is here a tele anaf- 
tomofis. | 

About the breadth of a finger below this fecond branch, 
the brachial artery fends off a ‘third, which runs down to- 
ward the internal condyle, and communicates with other 
branchies of the arteries of the fore-arm. | 

About the middle of the arm, or a little lower, much about 


_ the place where the brachial artery begins to be covered by 


ioe 


the biceps, it fends off a branch, which is diffributed to the 
periofteum, and penetrates the bone between the brachialis 
and inner fide of the triceps, 

About an inch lower, it gives off another each hic 
having furnifhed ramifications to the inner fide of the triceps; 
runs over the inner condyle, and likéwife communicates with 
the branches of the arteries of the fore-arm. 

Having got below the middle of the arm, the brachial arte+ 
ty detaches another branch, which runs behind the inner con= 
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dyle in company. with the ulnar nerve; and having. pafied 
over the, mufcles inferted in this condyle, it communicates 
witlr that-branch. of the cubital. artery. which encompafles the’ 
fold of the arm, 


A litde lower it fometimes fends out another. branch, which: 


pafles on the forefide of the. inner condyle, and then commu- | 


nicates with a branch which runs up from the cubital artery-: 
Thefe three communicating branches. are termed.collateral ar~ 
Leries.: 

The common trunk of the brachial artery having reached. 
the fold of the arm, runs, together with a vein and thesradial 
nerve, immediately under the aponeurotis of the biceps, and. 
paites. under the vena. medianay,. detaching branches on each. 
fide to the neighbouring. mufcles. 

A little more than a finger’s: breadth. beyond. the fold. of: 
the arm, this: artery divides into the.two. principal. branches. 
called cubitalis and radialis. . 

From this bifurcation, the.brachial artery fends branches on. 
each fide, to the fupinator longus, pronator teres, fat, and {kin.. 
Tt fometimes, though very rarely, happens, that this artery is 
divided from its origin into two large branches, which run. 
down on the army and afterwards on the: fore-arm,. where. 
they have the names of cuditalis and radialis. 

Arteria cubitalise The cubital or ulnar artery, which lies at 


the inner fide, and is the largeft of the two, finks in between. 


the brachialis internus and pronator teres 5 then between the. 
fublimus and: profundus, and afterwards runs down between 


othe fa bitte and flexor carpi ae all.the way tothe carpus. 


and great ; tran{verfe ligament, In this courfe it winds-and ° 


turns feveral: ways, peu fends out feveral branches. 


The firft isa {mall artery, which runs inward to the inner* 


condyle, and then turns upward like a kindof recurrent, to. 


communicate by: feveral branches with the collateral arteries 


of the. arm already mentioned, and particularly, with the third.. 
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A little lower down, another {mall branch goes of ; which, 
having run upward a fhort way, and almoft furrounded the 
articulation, communicates with the fecond collateral artery 
of the arm, between the olecranum and inner. condyle. 
Afterwards, the cubital artery having, in its courfe between 
the heads of the ulna and radius, reached the interofleous liga- 
ment, fends off two principal branches, one internal, the other 
external ; ; called the intereffeous arteries of the fore-arm. 


The external artery pierces the ligament about three fingers 


‘Dreadth below the articulation ; and preiently afterwards gives 


off a recurrent branch, which runs up toward the external 


‘condyle of the os humeri, under the extenfor carpl ulnaris 


and anconaeus, to which it is diftributed, as alfo to the fupi- 
nator brevis; and it communicates with the-collateral arte- 
ries of the arm on the faime‘fide, 

Afterward this external tteroffeous artery runs down on 
‘the ontfide of the ligament, and is diftributed to the extenfor 


carpi ulnaris, extenfor digitorum communis, and to the CX 


tenfores. pollicis indicis and minimi digiti ; communicating 


with fome branches of the internal interoffeous ar tery. 
Having reached the lower extremity of the ulna, it unites 

with a branch of the internal interofleous. -artery, which at this 

place runs from within outward, and is diftributed togethe 


with it.on the convex fide of the carpus and back of the oy 


- communicating with the arteria radialis, and with a branch of 


the cubitalis ; which fhall be mentioned hereafter. 


os 


: 
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By thefe communications, this artery forms.a fort of irre- 
gular arch, from whence branches are detached to the exter- 
nal interoffeous mufeles, and to the external lateral parts of 


the fingers. 


‘he internal interoffeous artery runs down 15, clofe tothe 
ligament, till it reaches below the pronator teres; between 
‘which and the pronator | quadratus it perforates hes ligament, 
and goes to the convex fide of the carpus and back of the 


hand, 
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hand, where it communicates with the external interoffeous 
artery, with the radialis and internal branches of the cubitalis. 
From the origin of the two. interoffeae, the cubital artery 
defcends, fending branches to the neighbouring parts. Be- 
low the internal interoflea, it fometimes fends off a branch 
which runs down between the flexor pollicis, flexor carpi ra- 
dialis, and perforatus ; to which it is diftributed all the way 
to the carpus, where it runs under the internal annular liga- 
ment, and communicates on the hand with branches of the 
arteria radialis. | moe | | 
- Afterward the cubital artery pafles over the internal tran{- 
verfe ligament of the carpus, by the fide of the os pififorme ; 5 
and having furnifhed the fkin, palmaris brevis, and metacar- 
pus, it flips under the aponeurofis palmaris, giving off one 
branch to the abductor minimi digiti, and another which runs 
towards the thumb between the tendons of the ilexors of the 


fincers and the bafis of the metacarpal bones. 


It likewife fends off a branch, which running between the - 


third and fourth bones of the metacarpus, reaches to the 
back of the hand, wherg it communicates with the external 
interofleous artery. Afterwards, having fupplied | the inter- 
ofleous muicies, it communicates with the radialis ; and they 
both form an arterial arch in the hollow of the hand, in the 
following manner : | a 


The cubitalis having got about two fingers breadth beyond 


the internal annular ligament of the carpus, forms an arch ; 
the convex fide of which is turned to the fingers, and com= 
monly fends off three or four branches. The firft goes to the _ 
inner and back part of the little finger; and is fometimes a 
continuation or production of that branch which goes to the 
mufcles on the foretide of the little finger. 

he other three branches run in the interftices of the four 
metacarpal bones ; near. the heads of which each of them is di- 
yided into two branches, which ah along the two internal la- 


Te Pr 
tera 


i 
\ 


65 


(Ben W) ) OR THE ARTERIES.  "/19- 


_ teral parts of each finger, from the forefide of the little finger 
to the pofterior fide of the index inclufively ;,and at the ends 
of the fingers thefe digital arteries communicate and unite with 
each other. 

Sometimes the arch of the cubital artery terminates by a 
particular branch in’ the middle- finger; and in that cafe it 
communicates with the radial artery, which makes up what 
the other wants. 

This arch fends likewife from its concave fide, towards the 
fecond phalanx of the thumb, a branch for the lateral inter- 
nal part thereof ; and then ends near the head of the firft me- 

tacarpal bone, by a communication with the radialis, having 
-firtt given a branch to the forefide of the index, and another 
to the fide of the thumb next the former. Thefe communi- 
cate at the ends of the fingers with the neighbouring branches 
as in the other fingers. 

This arch fends likewife {mall twigs to the interofleous 
muf{cles, to the lumbricales, palmaris, and to other neighbour- 
Ing parts; and, laftly, to the integuments. ~ 

Arteria radialis, ‘The radial artery begins by detaching a 
{mall recurrent branch, which runs upwards toward the fold 

of the arm, and turns backward round the external condyle, 
communicating with the neighbouring branches from the 
trunk of the brachial artery, efpecially with the firft colla- 
teral branch on that fide, 

It runs down along the infide of the radius, between the 
fupinator longus, pronator teres, and the integuments, giving 
branches to thefe mutcles, and likewife to the perforatus, per- 
forans, and fupinator brevis, From thence it runs in a wind- 
ing courfe toward the extremity of the radius, fupplying the 
_ flexors of the thumb and pronator quadratus. 

- Having reached the extremity of the radius, it runs nearer 
the fin, efpecially toward the anterior edge of the bone, 
being 
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being the artery which we there feel when we examine the 
pulfe.. So ‘ \ 

At the end of the radius, it gives off a branch to the abduc- 
tor pollicis; and after having communicated with the arch of 
the cubital artery in the palm of the hand, and {ent off fome 
cutaneous branches at that place, it detaches one along the 
whole internal lateral part of the thumb. i. 

Afterwards it runs between the firft phalanx and tendons 
af the thumb, to the interftice between the bafis of this firft 
phalanx and of the firft metacarpal bone, where it turns to- 
ward the hollow of the hand. 


At this turning, it fends off a branch to the external late- 


ral part of the thumb, which, having tence the end there- 


of, communicates by a {mall arch with the we that goes | 


to the internal lateral part. , 

It likewife fends branches outward, which run more or lefs 
tran{verfely between the firft two bones of the metacarpus and 
the two tendons of the extenfores carpi radiales ; and it com- 
“municates with an oppolite branch of the cubitalis ; together 
with which it furnifhes the external interofleous mufcles and 
integuments of the back of the hand and convex fide of the 
carpus. 

Laftly, the radial artery terminates, in . paffing over the 
abduétor mufcle of the index, near the bafis of the firft me- 
tacarpal bone, and in running under the tendons of the flexor 
mufcles of the fingers, where it is joined to the arch of the 


cubitalis. 


It fends off another branch, which runs along the REL: part 


of the firft bone of the metacarpus to the convex fide of the 
index, where it is loft among the integuments. | 

Tt gives likewife a branch to the internal lateral part of the 
index; which, at the end of that finger, joins an oppolite 
branch that comes from the arch of the cubitalis. ‘Tt alfo 


fends off a fmall branch acrofs the internal interofleous muicles, 


where. 


oh 


' 
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where it forms a kind of {mall irregular arch, which. commus 
nicates with the great arch by feveral {mall arterial rami. 

When the arch of the cubitalis ends at the middle finger, 
the radialis runs along the inner or concavepart of the firft 
metacarpal bone; at the head of which it terminates by two 
branches. 

One of thefe branches runs.along the inner and anterior 
Jateral part of the index the other pafles between the flexor 
tendons of this finger and the metacarpal bone; and having. 
communicated, with the cubital branch of the middle finger, 
it advances.on the pofterior lateral part of the index all the 
way to the end of that finger, bhste it unites again. with the 
firft branch. : : 7 

Arteria diaphragmatica. 'Vhe left diaphragmatic artery goes 
out commonly from the aorta defcendens as it paffes between 
the crura of the {mall mufcle of the diaphragm. The right 
diaphragmatic comes fometimes from the neareft lumbar ar- 
tery, but frequently from the caeliaca. Sometimes both thefe 
arteries arife by a finall common trunk immediately from the 
aorta. ‘Lhey likewife have the name of arteriae parenicae. 

_ They appear almoft always in feveral ramificatioris on the 
concave or lower fide of. the diaphragm,. and feldom on the 
upper or convex. fide. ‘They give {mall branches to the glan- 
dulae. renales, and fat unon the kidneys, to the liver, and to, 
the fuperior orifice of the ftomach. , 

Befides thefe capital diaphragmatic arteries, there are others _ 
of a fubordinate clafs, which come from the intercoltales, 
mammariae internae, mediattinae, pericardiae, and caeliaca, 
all of which: communicate: freely with. the large diaphragma- 

tics, as thofe on the right and Ah fides of the diaphragm do.’ 
with each other. | 

Arteria caeliaca. The caeliac artery rifes anteriorly and a: 
little to the left fide, from the aorta defcendens, immediately: 

"after its paflage through the fmall mufcle of the diaphragm, 
nearly 
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ee ee 
the back and firft of the loms. The trunk of ths atery 5 
very fhort 5 pale etieste in hpi ape nee ee = 
right Gephrogmaticz. 

Immediately after this, the coclincz divides into three branch- 
Feat reaper, Sree e rere Sarnee eee 
ii tailed EES. SAGAS get id te , 

This artery is divided into thefe three branehes at the fame 
place, Very Rear Ss orem 5 the trenk pois oat from the aorta 
aimoft in a firaight ine, and the branches from the trunk ai 
moft 2t right angics, like radi from 2m ams; whenee ths 
trumk hes been called axis erivrie cordiacee. Frequently, how- 
ever, the ventricell coronaria comes off Sirf, then the cacka- 
acheive y calidon i . — 

ok. aeraEniegs cena 
that organ, 2 litle beyond the faperior orifice 5 roand wih 
orifice it throws branches, 20d aif to every pet of the fio= 
mach near t; and thefe branches communiccte wah thefe 
scbich run along the bottom of the floatack to the pylares 

Afterwards it Tams'on the right fide of the ferme onkies 
pe dake & cemaeaaeded am the prlorke 5 and 
turning towards the finall lobe of the Ever, heck sn . 
Beanches to i. = 

vials inion: adil eeeiriad vendita 
Jobe of the Ever, in which # lofes ifelf near the beginning 
of the juft-mentioned da@, having firft given off foaie fimall 
branches to the ‘ncighboonns pxtsiat we duphragm 208 | 
cmieniom.” ok ad 

drericd As foon 2s the hepatic atery lexves the 
caciics, it runs to the upper and inner part of the pylorus, = 
company wah the vema porte, fending of two branches; 2- 
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{mall one called arteria pylorica, and a large one named gaj- 
trica dextra, or gaftrica major. 

The pylorica is ramified on the pylorus, from whence it has 
its name; and having diftributed branches to the neighbour- 
ing parts of the ftomach, which communicate with thofe of 
the right gaftrica, it terminates on the pylorus, by an anafto- 
mofis, with the coronary artery of the ftomach. 

The right gaftric artery having pafled behind and beyond 
the pylorus, fends out a confiderable branch, named arteria 
duodenalis, or inteftinalis; which fometimes comes from the 
trunk of the hepatica, as we fhall fee hereafter. Afterwards 
this gaftric artery runs along the right fide of the great cur- 
vature of the ftomach; to the neighbouring parts of which, 
on both fides, it diftributes branches. 

Thefe branches communicate with thefe of the arteria py- 
jorica, and of the coronaria ventriculi, and with the right 
gaftro-epiploicae, which furnifh the neareft parts of the omen- 
tum, and communicate with the mefenterica fuperior. After 
this, the right gaftric artery ends in the left, which is a branch 
of the fplenica. 

‘The duodenal or inteftinal artery runs along the duodenum 
on the fide next the pancreas; to both which it furnithes 
branches, and alfo to the neighbouring part of the ftomach., 
Sometimes this artery goes out from the mefenterica fuperior, 
and fometimes it is double. 

The hepatic artery having fent out the pylerica and right 
gaftrica, advances behind the ductus hepaticus, toward the 
veticula fellis, to which it gives two principal branches, called 
arteriae cyfticae; and another named éilaria, which is loft in 
the great lobe of the liver. . 

Afterwards this artery enters the Biture of the liver, and 
_ joins the vena portae, with which it runs withina membranous 
vagina, called cap/ula gli fini and accompanies it through the 

Vou. II, | R whole 
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whole fubfance of the liver by numerous ramifications, which 
“may be termed erteriae hepaticae propriae. 

Before it evtters the liver, it gives {mall branches to the ex- 
ternal membrane of this vifcus, and to the capfula glifloni. 
The gaftric and proper hepatic arteries fometimes come from 
the mefenterica fuperior, when the ordinary ramifications are 
wanting. ; 

Arteria [plenica. Mrsmediately after the origin of the fple- _ 
nic artery from the caeliaca, it runs toward the left, under the 
ftomach and pancreas, to the {pleen. It adheres clofely to the 
poflerior part of the lower fide of the pancreas, to which it 
gives feveral branches, named arteriae pancreaticae. 

Near the extremity of the pancreas, under the left portion 
if the ftomach, the fplenic artery gives off a principal branch, 
called gafrica finifira or minor, which runs from left to right 
along the left portion of the great curvature of the ftomach, 
giving branches to both: fides of this portion, which commu- 
nicate with thofe of the coronaria. ventricull. 

This gaftric artery fends likewife another branch at leaft to 
the extremity of the pancreas, which communicates with the 
- other pancreatic artertes. It alfo fupplies the omentum with 
branches, termed gaffro epiploicae finifirae ; and then it com-— 
‘municates with the right gaftrica ; and from this union the 
gaftro epiploicae mediae are produced. 

From this detail we learn, that the arteria coronaria ven- 
triculi, pylorica, inteftinalis, both eaftricae, gaitro-epiploicae,. 
and confequently the hepatica, {plenica, and mefentericay- 
communicate all together. : : 

Afterwards the {plenic artery advances towards the fpleen, , 
in a courfe more or lefs contorted; but before it arrives at 
that vilcus, it gives two or three branches to the large extre- 
mity of the ftomach, commonly called va/a brevia; and one 
to the omentum, named epiploica. | 


At the fpleen, this artery divides into four or five branches 
which 
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which enter that vifcus, after having given fome final twigs 
to the neighbouring parts of the ftomach and omentum. 

Arteria mefenterica fuperior. The fupetior mefenteric ar- 
tery arifes anteriorly from thé lower portion of the defcend- 
ing aorta, a very little way beyond the caelhiaca, going out a 
little towards the right fide, but bending immediately after« 
wards to the left. 

Near its origin, it gives off a fall ittinch which dividing 
into two, goes to the lower fide of the head of the pancreas, 
and neighbouring part of the duodenum, communicating with 
_the inteftinalis by {mall arches, and areolae or mathes. 

Afterwards it pafles over the duodenum, between this intef-- 
tine and the meferaic vein, between the two laminae of the 
mefentéry ; and then bendiig in an oblique direction from 
left to right, and from above downward, by very {mall de- 
grees, it advances toward the extremity of the ilium. By this 
incurvation, it forms a kind of long arch, from the convex 
fide of which a great many branches go out. 

Thefe branches are fixteen or eighteen in number, or there- 
abouts; and almoft all of them are beflowed on the {mall in- 
teftines, from the lower third part of the duodenum to the cae- 
cum andcolon. The firft branches are very fhort; and from 
thence they increafe gradually in length all the way to the mid- 
dle of the arch ; the reft diminifhing again by {mall degrees. 

As they approach the inteftines, all thefe branches commu- 
nicate, firft by reciprocal arches, then by areolae and mafhes 
of all kinds of figures; from which is detached an infinite 
number of fmall ramifications, which furround the inteftinal 
canal like a cylindrical piece of net-work. . | 

Thefe arches and mathes increafe in number proportionally 
to the length of the branches; and their fize diminithes gra« 
dually as they approach the inteftines. © 3 

The firft branches from the convex fide oF the mefenteric 
arch, which are very fhort, fupply the pancreas and mefocolon, 
| and 
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and communicate’ with the duodenal artery. The laft branches: 
go to the appendicula vermiformis, and fend:a portion of 
an arch to the beginning of the.colon. . 

The confiderable’ branches from the concave fide of the 
mefenteric arch are fetdom: above two or three in number 5; 
but before they arifd, a fmall ramus goes out to the duode- 
num, and. gives fome very {mall arteries to the pancreas. 

The firft confiderable branch from: the concave fide of the 
arch goes into the mefoeolon towards the right portion of the 
colon, being firft divided into two rami; the firft of which. 
runs along the whole {uperior part of the colon, where it forms. 
the famous communication with the mefenterica inferior, and: 
might be named: arteria colica fuperior. ‘The other ramus of 
this branch runs down on ‘the right portion of the colon. 

The fecond principal branch having run for fome fpace 
through the mefentery, divides into-three rami; the firft of 
which goes to the lower part of the right portion’of the colon, 
where it communicates with the fecond ramus of the firft 
‘branch ;-the fecond goes to the beginning of the colon, where’ 
it communicates with the firft and to the inteftinum caecum. 

The third ramus of this fecond branch having communi~ 
cated with-the fecond, gives fmall twigs to the caecum, ap- 
_pendicula vermiformis, and extremity of the ileum. After- 
wards it communicates with the extremity of the arch, or 
curve trunk of the fuperior mefenteric. 

All thefe communications are by arches and mafhes, as in 
thofe branches that come from the convex fide of the arch 3. 
and it isto be obferved in- general, that all the branches of the 
mefenterica fuperior are difpofed according to the folds of the 
mefentery and circumvolutions of the inteftines; giving off 
branches through their whole courfe, to the laminae of the me- 
fentery, its cellular fubftance, and to the mefenteric glands. | 

Arteria mefenterica inferior. ‘The lower mefenteric artery 
goes out anteriorly from the aorta defcendens inferior, about 
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a finger’s breadth or more above the bifurcation, and below 
the {permatic arteries ; and- having run about the leneth of 
an inch, or fomething more, it is divided into three or four 
branches, which gradually feparate from each other. 

The firft or faperior branch, about an inch from its origin, 
divides into two rami; the firft of which runs along the left 

portion of the colon, and forms the communication of the 
two mefenteric arteries already mentioned. It may be named 
arteria colica finifira. ‘The fecond ramus having communi- 
cated with the firft, runs down upon the fame portion of the 
colon. 

The middle branch having run the fame length with the 
firft, divides into two rami; one of which paffes upward on 
the extremity of the colon, communicating by arches with 
the fecond ramus of the fuperior branch; the other runs 
down on the extremity of the fame inteftine. 

When there is another middle branch, it goes to the firfe 
part of the double curvature of the colon by a like diftribue 
tion and communication from above downward. 

’ The lower branch goes to the fecond portion of the colon, 
or to both, when the fecond middle branch is wanting, and 
fends up‘a ramus, which communicates with the foregoing. 

It fends another confiderable branch downward, called ars 
teria hemorrhoidalis interna, whiely rans-down behind the in- 
teflinum rectum, to which it is diftributed by feveral ramif- 
cations 5 and it communicates with the arterize. hypogaftrice. 

| Arterie renales. Vhe renal arteries, called commonly emu/~ 
gents, are ordinarily two in number, and go out laterally 
from the inferior defcending aorta, immediately under the 
mefenterica fuperior ; one to the right hand, the other to the 
left. The right is fituated more backward, and is longer 
than the left, becaufe of the vena cava, which lies on the 

right fide between the aorta and the kidney. | 
“They run commonly without divifion, and almoft horizon- 
tally 
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tally to the kidneys, into the depreflions of which they enter 
by feveral branches, which form arches in the inner fubftance 
of thefe vifcera. 

From thefe arches, numerous {mall rami go out toward tne 
circumference or outer furface of the kidneys. Sometimes. 
there is more than one artery on each fide; fometimes this 
augmentation is only on one fide, and thefe fupernumerary ar- 
teries come fometimes immediately from the aorta; and enter 
at the upper or lower part of the kidneys. It is not uncom- 
mon to find two, three, or four on each fide ; fome; or all of 
which, come from the iliac arteries. 

Ordinarily, the right renal artery pafies behind: the vena 
cava and renal vein on the other fide; and the left artery; 
firtt behind and then before the vein. Sometimes they fend 
branches to the glandulae renales, membrana adipofa of the 
kidneys, and even to the diaphragm. ' : 

Arteria capfulares. ‘Vhe arteries of the renal glands, which 
may be termed arteria capfulares, arife from -the aorta above 
the arteria renalis, and give out the arteriae adipofae, which 
goto the fat of the kidneys. Sometimes they come from 
the trunk of the caeliaca. The right capfular artery comes 
moft commonly from the arteria renalis of the fame fide; 
near its origin; the left from the aorta above the renalis. 
They fend branches to the parts which furround them, and 
communicate there with branches of other arteries. 

Arteria {permatice. The fpermatic arteries are commonly 
two in number, fometimes more. They are very {mall; and- 
go out anteriorly from the aorta defcendens inferior, near 
each other, about a finger’s breadth below the arteriae renales, 
more or lefs, between the two mefentericae, or between the 
renales and mefentericae inferiores. Sometimes one is high- 
er, or placed more laterally than the other; and fometimes 
there are two on each fide. | . | 


They fend off:to the common membrane. of the Lidhebe 
fmnalh 
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{mall branches Mae ee arteriae adipofae ; and afterwards they 
run down upon the pfoas mufcles, on the forefide of the ures 
ters, behind the peritonaeum. 

They give feveral confiderable branches to the peritonaeum, 
chiefly to thofe parts of it which aré next the mefentery, and 
they communicate both with the mefentericae and adipofae. 
‘They likewife fend {mall arteries to the ureters, 

Afterwards they pais, in men, through the tendinous open- 
ings of the abdominal mufcles in the vagina of the perito- 
naeum, and are diftributed to the tefticles and epidydimis, 
where they communicate with a branch of the iliaca externa. 

In women they do not go out of the abdomen, but are dift 
tributed to the ovaria and uterus, and communicate with 
branches of the hypogaftrica, at the jagged extremities of 
the tubae Fallopianae. 

“rteriae lumbares. ‘The lumbar arteries go out pofteriorly 
from the inferior defcending aorta, in five or fix pairs, much 
in the fame manner with the intercoftals. 

Lhey may be divided into fuperior and inferior. The fu- 
perior fend {mall branches.to the neighbouring parts of the 
diaphragm and intercoftal mufcles, and fupply the place of 
femi-intercoftal arteries. Sometimes thofe pairs go out by a 
{mall common trunk, and not feparately. 

‘They are diftributed on each fide to the pfoas mufcles, t 
the quadrati lumborum, and to the oblique and aspects 
muicles of the abdomen; and by perforating the ob!ique 
mufeles, they become external hypogattric arteries. They go 
likewife to the vertebral mufcles, and to the bodies of the 
vertebrae, and enter the {pinal canal through the larerai not- 
ches, to go to the membranes, &c. forming rings much in the 
fame manner with the intercoftals ; and they likewite give 
_ final twigs to the nerves. 

Arteriae facrae. The arteria facra media goes out commoh- 
ly from the back part of the inferior defcending aorta, at the 

; bifurcation. 
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bifurcation. Sometimes it arifes higher from the lumbares, 
and fometimes lower from the iliacae. Sometimes there are 
two, three, or four, in number. The branches of this arte- 
ry are ramified on the os facrum, and on the neighbouring 
parts of the peritonacum, inteftinum rectum, far, &c.; and 
enter the canal of that bone through the anterior holes, be- 
ing there diftribated toward each fide. ‘They likewife fend 
{mall arteries to the large fafciculi of nerves which 20 out 
through the holes of the os facrum, and they penetrate the 
inner fubftance of that bone. ‘The os facrum has alfo branch- 
es fpread out upon its furface, and fome running through its 
anterior holes from the hypogaftric artery. 

Arteriae iliacae. The inferior defcending aorta ends at the 
Jaft vertebra of the loins, and fometimes higher, in two large 
lateral branches, one on the right hand, the other on. the 
left, called arteriae iliacae ; each of which is a common trunk 
to two other arteries of the fame name. This bifurcation lies 
on the anterior and left fide of that of the vena cava. 

The primitive iliac arteries divaricate gradually as they de- 
feend, advancing obliquely toward the anterior and lower part 
of the offa ilium, without any confiderable ramification, for 
about the breadth of three fingers, except a few very {mall 
arteries that go to the os facrum 3 fore of which enter by the 
upper holes, and are diftributed like the arteriae facrae, while 
others emerge again through the pofterior holes, and go te 
the neighbouring mufcles, &c. They likewife give {mall ar- 
‘ teries to the peritonaeum, to the coats of the veins, and ta 
the fat and ureters, behind which the iliac trunks pafs. 

The right iliac trunk paffes firft on the forefide of the ori- 
gin of the left iliac vein, and runs down on the forefide of 
the right vein, almoft to the place where it goes out of the 
abdomen, its courfe being there directed more inwardly. ‘The 
left trunk goes down likewife before the left vein, but lies a 
little toward the infide as it leaves the abdomen. | 

About three fingers breadth from the origin, and oppo- 
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fite to the union of the os facrum with the pofterior part of, 
the os ilium, each iliac trunk is divided into two fecondary ar- 
teries, one external, the Other: internal. The external artery — 
has no particular name; the internal is termed Aypogaftrica, 
which often appears to be no more than a branch of the o- 
ther, in adults but in young children, and efpecially in the 


foetus, the -hypogaftric artery looks la the trunk, and the 


other like a branch. 


The external iliac on each fide runs down on the iliac muf 


cle to the ligamentum Fallopii, under which it goes out of the 


abdomen. In this-courfe, it gives off only a few {mall arte- 
ries to the peritonacum and other parts nearit; but as it paf- 
fes out of the abdomen under the ligament, it detaches two 
-confiderable branches, one internal, the other external. 

The internal branch is named arteria epigaffrica, and goes 
out anteriorly from the external iliaca. From thence it runs 


. obliquely upward on the tendon of the tranfverfe mui{cle to- 


ward the pofterior part of the rectus, which it reaches about 
two or three fingers breadth above the os pubis. 

Afterwards the epigaftric artery runs up along the pofterior , 
or inner fide of this mufcle, fending ramifications to the ten- : 
<ions of the neighbouring mufcles, &c..; and -then lofes itfelf 
by a true analtomofis of feveral ramifications, with the mam- 
maria interna. It likewife-communicates with the inferior in-. 
tercoftals, which are {pread on the abdomen. 

It fometimes gives out two Particular branches ; one of 
which accompanied by a nerve, goes through the foramen 
ovale of the pelvis to the triceps mufcles, &c. ; the other runs 
down to the tefticles awn, with the Papas artery, and there 
communicates with it. | 

‘The external branch of the outer iliac, or iliaca anterior of 


Sabatier, goes off laterally from the outfide of that artery un- 
der the ligamentum Fallopii, and from thence io tl 1¢ internal 


labium of the os ilium, where it divides i into two, an i is fa- 
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mified on the oblique and tranfverfe mufcles of the abdomen, 
communicating with the arteria lumbaris. | 

Befides thefe two branches, thé external iliaca gives off a 
{mall ramus internally under the ligament, which runs to the 
vagina of the foermatic TOPE 5 and fometimes another fmalk 

twig goes from the outfide to the os ilium. 

The internal iliaca or hypogaftrica, having run-a little more 
than a finger’s breadth inward and backward, bends by fimall 
degrees obliquely forward, and-toward the outfide; and after- 


wards contracting in its dimentions, it ends in the umbilieak  — 


artery, which ought to be looked upon‘as a true continuation 
of the trunk of the hypogaftrica. 

This arteria umbilicalis afcends on the fide of the bladder, 
and having detached fmall rami to that vifcus and to the 
neighbouring parts or the peritonacum, &c. it contracts, and 
in adults is quite clofed up, above the middle of the bladder. 
It likewife gives branches to the uterus in the female, and to 
the neighbouring parts in both fexes. Afterwards it afcends 
in form of a ligament to the umbilicus, where it lies contigu- 
ous to the umbilical artery on the other fide ; its name being 
taken from its ufe in the foetus. 

From the convex fide of the curvature of the hypogatftric, 
feveral principal branches go out very near each other. Some- 
times they all arife feparately, fometimes by fmall common 
trunks, and what is the firft branch in fome fubjects, is only 
a ramus of another principal branch in others; fo much does 
the number, difpofition, origin, and diftribution ‘of thefe 

branches vary in different fubjeéts. For this reafon we think 
it proper to diftinguifh them by the fetlowing proper names 
jliaca minor, facrae laterales, glutaea feiatica, pudica communis, 
five pudica hypogaftrica, haemorrboidalis media, and obtuvatrix. 

The iliaca minor, or ilio-lumbaris, the moft pofterior ‘of 
thefe branches, and which is often no more than a ramus of 
the glutaea, or of the facrae lateralis, paffes behind the mufcu-. 

lus 
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lus pfoas, to which it gives twigs, and behind the crural nerve ;_ 
being afterwards diftributed to the iliac mufcie, and to the 
middle part of the infide of the os ilium, penetrating into the 
fubftance of the bone, fometimes by one hole, fometimes by 
more. | 

Arteriae facrae laterales are moft commonly two in number, 
though fometimes only one. They come from the trunk of 
the hypogaftric artery, or from. fome of .its large{t branches, 


and are diftributed upon the fore part of the os facrum ; and 


then, by means of the anterior holes,.they go to the nerves, 
membranes, &c. lying within that. bone. 

ck ne arteria gluta, or iliaca pofterior, is commonly very 
confiderable, and fometimes the largeft of all the hypogattric 
branches. Near its beginning it fometimes fends out the iliaca 
minor, and fometimes the facrae laterales.. Afterwards this ar- 
tery goes out of the pelvis in company with the {ciatic nerve, 
through the upper part of the great finus of the os innomi- 
natum, below the mufculus pyriformis, and is diftributed in 


-aradiated manner to the glutaeus maximus and medius. 


In its paflage, it gives fome branches to the os facrum, os 
coccygis, mufculus pyriformis, the mufcles of the anus, and 
to the neighbouring parts of the inteftinum reGtum, forming 
a particular haemorrhoidalis interna. It likewife fends twigs. - 
to the bladder and parts near it; and detaches a long branch 


which runs down with the fciatic nerve. 


» The arteria {ciatica gives, firft of all, fome branches to the 


mufculus pyriformis, the quadrigemini, the os facrum, &c. 
and even to the inner fide of the es ifchium. It likewife de- 
taches a branch which runs under the mufculus quadratus, 
to the articulation of the os femoris. } a 
It paffes obliquely over the fciatic nerve ; and as it goes 
through the great.poflerior finus of the os ilium, it detaches 
fall arteries, which are diftributed to the inner fubftance of 
that nerve. Afterwards it runs up in a radiated manner on 
| the 
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the outfide of the os ilium, and is diftributed to.the inner’ 
fubf@ance of that bone, and-to-the mufculi glutaei, efpecially 
to the medius and-minimus. 
The pudica communis, called commonly: pudica imiterna,, 
arifes fometimes by a trunk. common to it and to the glutaea, 
and gives out two: principal branches ; the firft of which 
pafles through the great finus of the os ilium in company with. 
the glutaea and-fciatica, and.then divides.into two rami. — 
The firft ramus: goes behind the fpine’of the ifchium, be- 
tween the two ligaments which lie between that bone and the 
os facrum ;. and runs on the infide of the tuberculum ifchii,. 
all the way to the origin of the corpus cavernofum penis.. 
There it divides into feveral arteries, one of which goes to the 
{phinéter ani, under the-name of hamorrhoidalis. externa. 
The reft are diftributedsto the neighbouring integuments,. 
to the bulb of the urethra, and to the corpus cavernofum. 
penis ; but the laft of thefé arteries, or rather the extremity 
of this firft ramus, runs from behind forward, over the neck 
of the os femoris, and. communicates witha branch of the 
arteria cruralis. : 
The fecond principal ramus, called commonly arteria pudi~ 

ca externa, runs between the bladder and inteftinum rectum,. 
and is diftributed,. in men, to the veficulae feminales, neck 
of the bladder, proftate gland, and neighbouring parts of the. 
rectum. | , 

Afterwards it runs under the os pubis on the fide c of a confi-._ 
derable vein, which lies directly. under the fymphyfis; and it 
runs along the penis between this vein and a nerve, being dif-. 
tributed in its paflage to the corpus cavernofum, and commu- 
nicating with the pudica:minor, which comes from the crura- 
lis. In the female a branch of the pudica communis, after’ 
having fupplied the tranfverfe and fphingter mufcles with the 
integuments, is diftributed upon the mufcles and fubftance of 
the clitoris and outer end of the vagina, A deeper artery be- 

longs: 


Chase | CUO THE ARTERIES. 14k 


longs to the clitoris, and fupplies it fomewhat in a fimilar 
way as a correfponding artery does the penis. ; 

Hemorrhoidalis media comes from the pudica interna, or 
from fome of the other large branches. It goes tothe lower 
part of the rectum, which it embraces from behind forwards. 
ft is more frequent in women than in men: in the former, it 
fends branches likewife to ‘the vagina and bladder; in the 
latter, it fends branches to the bladder, veficulae feminales, 
and proftate gland. 

Arteria veficales. he bladder is fupplied with arteries 
from the hemorrhoidalis media, from the uterina, and from 
the umbilicalis; but befides thefe, another artery commonly 
goes off from the trunk of the hypogaftrica, and runs:to the 
inferior parts of the bladder, where it divides into branches, 
which'run to the veficulae feminales, vafa deferentia, proftate 
gland, and beginning of the urethra. 

‘Uterina comes from the under end of the hypogaftrica ; it 
firft fends branches to the bottom of the bladder and urethra > 
then it goes to the lower part of the uterus, where it divides 
into numerous ferpentine branches, which are diftributed up- 
on the uterus, and which communicate freely with the {per- 
matic arteries. Ht fends Hkewife a branch to the vagina, 
which extends alfo:to the bladder, urethra, and rectum. 

Arteria vaginalis. The arteries of the vagina come from 
the hemorrhoidalis media, from the veficales and uterina: 
fometimes a branch arifes likewife from the trunk common 
to the ifchiatica and pudica interna. It goes to the under 
part of the vagina, and communicates with branches which 
run upon the external parts of generation. | 

The arteria obturatrix perforates the obturator mufcles, 
from whence it has its name, and goes out of the pelvis at 
the upper part of the ligament of the foramen ovale, having 
firft fent a {mall branch over the fymphytis of the os ilium 


_and os pubis, to the inguinal glands and aay | 
As 
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As it paffes by the mufcles, it divides, and is diftributed to 
the pectineus and triceps. It likewife fends out another branch 


‘which communicates with that branch of the feiatica that goes 


‘to the articulation of the os femoris,» and gives {mall arteries - 
to the holes of the neck of that bone. According to Sabatier, 
br i 


this artery comes fometimes from the epigaftric; and Lieu- 
taud has feen it fent off from the external iliac artery. 
Afterwards the hypogaftric artery ends in the umbi licalis, 


t 


as has been already faid. 
Arterie crurales. Thé-iliac artery goes out of the abdo- 


men, between the ligamentum Fallopii and tendon of the 
pfoas, at the union of the os ilium and os pubis; and there 
it takes the name of arteria cruraliss 

It fends off, firft of all, three fmall branches; one of which, 
called pudica externa, goes over the crural vein to the fkin 
and ligament of the penis, and to the inguinal glands, com- 
municating with the pudica interna. ‘The {ecortd goes to the 


muf{culus pectineus ; and the third to the upper part of the - 


fartorius. All thefe branches furnifh likewife the neighbour- 


ing anterior integuments. 
Afterwards the crural artery runs down on the testa of the 


os femoris; and by taking.a particular turn, gets on the in- 
fide of the crural vein, about three fingers breadth from 
where it goes out of the abdomen. Trom its origin to this 
place, it is covered only by the {kin and fat, and lies on the 
pectineus and triceps primus. | 

In changing its fituation it fends out three confi derabte 
branches, one external, one middle, and one internal. They 
all go out more or lefs pofteriorly, fometimes by a fhort com- 
mon trunk, fometimes by two, &c. A 

The external branch, called circiitflexa externa, TUns on 
the upper fide of the thigh to ‘the crureus, vaftus externus, 
rectus anterior, mufculus fafciae latae, and” slutacus medius 3 


fending up a ramus to the apex of the trochanter, which com- 
municates 
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" municates with the firft principal ramus of the pudica major 
and feiatica, as has been already faid. | 
_ The middle branch, named profunda, runs down on the in- 
fide of the thigh between the triceps mufcles ; to which it gives 
feveral rami, one whereof perforates the fecond mufcle, and is 
diftributed to the glutaeus maximus, femi-nervofus, femi-mem-. 
branofus, biceps, and to the neighbouring integuments. 

The internal branch, termed circum#exa interna, rans back- 
ward on the quadrigemini, towards the ‘great ‘trochanter ; 
and having detached a ramus which goes into the joint of the 
os femoris, it rans downward, and gives rami to all the muf& 
cles that lie on the back fide of that bone, one cf which en- 
ters the bone itfelf ‘on one fide of the linea afpera. 

Having fent of all thefe branches, the arteria cruralis runs 
down between the fartorius, vaftus internus, and. triceps, 
giving branches to all the parts near it.. It is covered by the 
fartorius all the way)to the lower part of the thigh; and it 
pailes through the tendon of the adductor magnus, .a little 
aboye the internal condyle of the os femoris. Afterwards 
continuing its courfe through the hollow of the ham, it is 
called arteria poplitea, being accompanied by the vein of the 
fame name. 

_ The poplitea, while in the ham, is covered only by the in- 
tegument, fending off branches toward each fide, which run 
up upon, the condyles, and communicate with the lower ra- 
mifications of the arteria cruralis. 

It fends rami-to the joint of the knee, called articulares ; 
and thefe are diftinguifhed into fuperior, middle, and infe- 

‘rier; one branch at leaft paffes between the crucial ligaments. 

As it runs down, it fends branches to the gaftrocnemii and 
popliteus ; and. having reached the back fide of the head of 
the tibia, it gives off two branches, one to each fide. 

The firft or internal branch furrounds the forepart of the 
head of the tibia, pafling between the bone and internal lateral 

| ligament 5 


4. OF THE ARTERIES. Part Vi. 


ligament; and, befides feveral other ramifications, fends up 
a {mall branch which communicates with the arteries that lie 
round the condyles of the es femoris. 

The fecond or external branch runs over the head of the 
fibula, and between the head of the tibia and external lateral 
ligament of the knee, furrounding the articulation all the way 
to the ligaments of the patella, and communicating with the 
branches which lie round the condyles of the os femoris, to- 
gether with a branch of the firft er internal ramus. 

Immediately after the origin of thefe two rami, and before 
the poplitea ends, it fends a {mall artery down on the back- 
Gide of the interoffeous ligament, very near the tibia, into 


which it enters by a particular hole, a little above the middle _ 


portion of the bone. 

As the poplitea ends, it divides into two principal brabschiced ; 
one of which runs between the heads of the tibia and fibula, 
paffing from behind forwards on the interoffeous ligament, 


where it takes the name of arteria tibialis anterior. The fe- 


cond branch divides into two others; one internal and largeft, . 


called arteria tibialis poflerior ; the other pofterior and {mall- 
eft, named arteria peronaea poflerior. if, 
The tibialis anterior having pafled between the heads of 
the tibia and fibula, fends fmall branches upward and lateral 
ly. The fuperior branches communicate with thofe rami of 
the poplitea which lie round the articulation ; and the late- 
ral branches go to the neighbouring parts. Afterwards this 
tibial artery runs down on the forefide of the interofleous 
ligament, toward the outfide of the tibia, between the tints 
culus tibialis anticus and extenfor pollicis. nats 
Having run laterally on the tibia for about two thirds of the 
length of that bone, it paffes on the forefide under the com- 
mon annular ligament and extentor pollicis, to the articula- 
tion of the foot; giving off feveral rami both to the right 
and left, which communicate laterally with the tibialis pofte- 
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rior and peronaea pofterior, fo that thefe two bones are in a 


: 8 


manner furrounded by arteries. 

At the joint of the foot it fends out branches which run 
between the afiragalifs and os calcis, being diftributed to the 
articulation and'to the bones of the tarfus. The communi- 
cations are here very numerous on all fides. | 

Having pafied the fold of the foot, it fends off toward both 
fides other rami, which communicate with the pofterior tibi- 
alis and peronaea ; all thefe branches making a ie of circles 
round the tarfus. . j 

Afterwards the anterior tibial artery advances on the con- 
vex fide of the foot, as far as the interftice between the firft 
and fecond metatarfal bones; between the heads of which it 
fends a large branch, which perforates the fuperior interofle- 
ous mufcles, and, joining the tibialis pofterior, forms an arch 
en the fide of the foot. | 

It likewife fends two or three confiderable branches over 
the other metatarfal bones, which go to the reft of the inter- 
oficous mufcles, integuments, &c. and communicate with’ 
each other. : 

Laftly, this artery terminates by two principal branches, 
one of which goes to the abduttor pollicis and infidé of the 
great toe; the other is fpent upon the outfide of the great 
toe, and the inifide of the fecond toe. | 

‘The tibialis pofterior, called likewife /uralis, rans down 
between the foleus, tibialis pofticus, flexor digitorum com- 
munis, and flexor pollicis ; giving branches to thefe mufcles, 
to the tibia, and to the marrow of that bone, through a pare 
‘ticular canal in its poftetior and upper part. | 

Afterwards it runs behind the inner ankle, communicating 
with the tibialis anterior, and being furrounded by the neigh- 
bouring veins; it then pafles to the fole of the foot between 
the concave fide of the os calcis and thenar igh where 
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it divides into two branches, one large or ue ae other 
imall or internal. 

The great branch, or arteria plantaris externa, pafles on 
the concave fide of the os calcis obliquely under the fole of 
the foot, to the bafis of the fifth metatarfal bone, and from 
thence runs in a kind of arch toward the ereat toe, com- 
municating there with the tibialis anterior, which perforates 
the interofleous mufcles in the manner already faid. 

The convex fide of this arch fupplies both fides of the three 
laft toes, and the outfide of the fecond toe, forming fmall 
communicating arches at the end, and fometimes at the middle 
of each toe, as in the hand. The concave fide of the arch 
furnifhes the neighbouring parts. ‘ 
The fall branch, or arteria plantaris interna, hare reach- 
ed beyond the middle of the fole of the foot, is divided into 
two; one of which goes to the great toe communicating with 
the ramus of the tibialis anterior ; the other is diftributed to 
the firft phalanges of the other toes, communicating with the 
ramifications from the arch already mentioned. ; 

The arteria peronaea runs down on the back-fide of the fi- 
bula, between the foleus and flexor pollicis, to which, and to 
the neighbouring parts, it gives rami in its paflage. 

Having reached to thg lower third part of the fibula, | it fends 
off a confiderable branch, which runs in between the tibia 
and that bone, pafling between their extremities from behind 
forward, below the interofleeus ligament, and is ‘diftributed 
to the integuments of the tarfus. 

-Laftly, the peronaea continuing its courfe downward, on 
the backfide of the fibula, as far as the os calcis, forms an arch 
with the tibialis pofterior, between the aftragalus and the 
tendo Achillis. ‘ 

From thence it runs outward, and a little aoe the. outer 
ankle it communicates with the tibialis anterior by an arch, 
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which fends feveral {mall aseitesdons to the it iplidagan Ny 
parts. pig 

In this defcription of the arteries, we have faid nothing of 
the cutaneous anaftomofes, which are exceedingly beautiful 
fn the foetus 3 nor of the frequent and confiderable commu- 
nications of {mall arteries upon the periofteum, which form a 
gelicate kind of net work, or rete mirabile. 
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Of the Veins in general. 

HE veins in many particulars refemble the arteries. 
_ There are fix; of which two anfwer to the aorta, and 
the remaining four to the pulmonary artery. Some count a | 
feventh trunk, by taking in the venae hepaticae. | ‘Their bafis 
is in the auricles of the heart, and their apices in the extre- 
miti¢s of each branch through all parts of the body, except- 
ing one inftance in the liver ; or we may reverfe this order, 
and fay the veins terminate in the heart. aad often run pa- 

rallel with, and accompany, the arterie 
The fabric of the veins is tender, every where fmooth, dif- 
ficultly feparable into diftinét coats or membranes, like the ar- 
teries ; and the cellular texture furrounding them is very ea~ 
fily diftended. The veins both above and below the heart are 
farrounded, except in one place, with mufcular fibres; every- 
where, however, their fubftance is lax, like.the cellular tex- 
ture which joins the arteries to the adjacent parts; the veins 
are, neverthelefs, every where fufficiently firm, and do not ea- 
fily burft with inflated air; being in moft inftances flronger 
«han the arteries themfelves. But they burft much more ea- 
_ fily in living than in dead animals, as appears from morbid 
yofances in the arm, face, leg, thigh; &c. ‘They do not pre 
ey Ferve 
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ferve'their cylindrical form after having been cut, but collapfe 


together, fo as to make their capacity appear like a flit; ex 
cept they are faftained, and hindered from thus collapfing, by 
fome ftronger cellular fubftance placed round them, as we fee 
in the liver and womb. They are only {lightly irritable, unlefs 
the ftimulus be of the chemical or more acrid clafs 5 for, in 
that cafe, they contract themfelves with a convulfive force 
greater than that of the arteries. They have no pulfation, 
unlefs the venous channel is fomewhere obftructed ; or when, 
in dying people, the blood is thrown back again from the 
right auricle into the defcending and afcending cava, or when 
falling back from the brain. 

The veins are much larger than their cortelponiaainitn 
ties, having the fquare of their diameter often double or tri 
ple, or almoft quadruple; as may be feen near the emulgents 
and yeffels of the kidneys. In general, however, the diame~ 
tee of the veins is to that of the arteries as nine to four 5 yet 
the capacity of the capillary veins but little exceeds that of 
the arteries which accompany them. They differ likewife 


from the arteries in their divifion, having more numerous 
trunks and branches; for to one artery in the limbs we ufual-. 
ly meet with two veins: and there are many veins, as the ex 


ternal jugular, vena portarum, azygos, cephalic, bafilic, and 
{faphena, with which there are no correfponding arteries. 
The larger veins are alfo branched in a more net-like difpo- 
fition, by forming more frequent anaftomofes with one an- 
other than the arteries do. Many of the veins run near the 


furface of the body, efpecially in the limbs, neck, and head: . 


they run a long way covered with little more than the bare 
ficin, which is a circumftance we very rarely obferve in arte- 


riés; and, for the fame reafon, they often feparate from the 
arteries; following the furface of the parts next the fin, with 
out their conetalifidtar artery, which defcends to a confider- ~ 
able depth, attended im its courfe by fome {maller venous — 
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branch. In the foaller branches of the veffels, where they 
_ make net-like difpofitions in the membranes and the internal 
fabric of the vifcera, the veins and arteries commonly run 
contiguous one to the other ; but here the veins have gene= 
rally a lefs ferpentine or inflected courfe than the arteries, 

In the larger fanguineous veins, valves are found in great 
plenty. ‘The innermoft membrane of the vein being doubled, 
rifes into the cavity of the veflel like a curtain, ftretching it- 
felf farther along the vein every way, fo as to form what may 
be called a kind of crefcent 3 but the bafis, which is the part 
that fuftains the weight of the blood, is ftrongeft, and grows 
out of the vein in the thape of a circular fegment. The valve 
intercepts a {pace, of which the outer fide is the vein itfelf, 
and the inner the valve; which, by its convexity; projects 
within the bore of the vein, fo the parabolic fpace or hollow 
mouth of the valve always looks towards the heart. They are 
found in all the fubcutaneous veins of the limbs, in thefe of 
the neck, face, tongue, and penis: at the origin of the larger. 
branches, there are two, three, four, and fometimes five of 
them together, while in the fmaller branches they are only 
fingle. Thefe valves are wanting in the veins of the deep- 

_ featéd vifcera; namely the brain, lungs, heart, and liver, and 
through the whole fyftem of the vena portarum*. They are 
alfo wanting in the kidneys and womb (except one or two 
valves in the foermatic¢ vein); and, laftly, in thofe fmall blood 
“veins which are lefs than the twelfth part of an inch in dia- 
meter. Sometimes, though rarely, they are found’ in the 
branches of the vena azygos, and at the mouths of the hepa- 
tic and renal veins; where Dr Haller has fometimes obferved 
a fort of wrinkles in the place of valves. In the fimaller ves 
nous branches there are a fet of long, fharp-pointed or pa- 


rabolical valves, of a more extended. figure as the vein is 


A . : 
i {maller, 


y * Wrifberg has found then in the vena portarum of many 
~ Quadrupeds, 
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fmaller, which feem to refift the return of the blood more 
powerfully than the larger valves. 

The veins have their origin, as we faid before, from the 
terminations of the arteries. They fometimes arife by a con- 
¢inuation from the inferted branches, or from a reflection of 
recurved trunks of the fmalleft arteries. Others, again, are 
continued from veins lefs than thofe which carry blood ; and~ 
alfo, in Dr Haller’s opinion, from the abforbing veins; but 
as abforption by the red veins is now denied, that opinion 
muft be rejected. 

That there are veins of a fmaller clafs, but refembling thofe 
which convey blood, appears from the fame experiments 
which demonfirate the pellucid arteries ; thus there are fmall 

veins in the iris, and in the adnata tunica of the eye 3 nor is 
st to be doubted, that, in a healthy body, fmall pellucid veins 
may be found in the vitreous body of the eye itfelf Such 
have been fometimes feen by Wrifberg and others, after a 
fine injection or ict skbtas in the capfules of the lens and 
vitreous humour. 


s 


§ 1. Of the particular Veins. 


Introduétion. Tue blood diftributed to all parts of the 
body by two kinds of arteries, the aorta and arteria pulmo- 
naris, returns by three kinds of veins, called by anat tomifts 
wena cava, vena portae, and vena pulmonaris. 

The vena cava carries back to the right auricle of the heart 
the blood conveyed by the aorta to all the parts of the body, 
except what goes by the arteriae coronariae cordis. It re- 
ceives all this blood from the arterial ramifications in part di- 
reétly, and in part indirectly. | 

The vena portae receives the blood earried to the floating 
vifcera of the abdomen by the arteria caeliaca and the two 
mefentericze ; and conveys it to nae vena hepatica, and from 


thence to the vena cava. 
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_ The venae pulmonares convey to the pulmonary finus, or 
left auricle of the heart, the blood carried to the ign by 
the arteria pulmonaris. 

To thefe three veins two others might be added, viz. thofe 

which belong particularly to the heart, and to its auricles, 
and the finufes of the dura mater. 

In defcribing the general courfe of the veins, we may ci- 
ther begin by their extremities in all the parts of the body, 
and end by the trunks carried all the way to the heart, ac- 
cording to the courfe of the blood; or we may begin by the 
great trunks, and end by the ramifications and capillary ex- 
tremities, according to their feveral divifions and fubdivifions. 

This laft method has been chofen by Winflow; and may 
be conveniently followed in giving a general defcription. But 
in puriuing the particular rami and ramifications, the other 
method feems to be the moft natural, and is that to which the 
preference is given by the profefior of anatomy in this univer- 
fity. We fhall, therefore, in defcribing the branches, adopt 
the firft- method, and, reverfing Winflow’s, trace them ac- 
cording to the courfe of the blood, from their extremities to - 


the trunks and heart. 


General divifion of the vena cava. We commonly talk of 
the vena cava in general, as if it were but one vein at its ori- 
gin, or had but one common trunk; whereas it goes out 
from the mght auricle of the heart by two large feparate 
trunks, in a direction almoft direétly oppofite to each other, 
one running upward, called vexa cava fuperior ; the other 
downward, called verg cava inferior. 

It may, however, be faid, that thefe two veins have a fort 
of continuity, or a fmall portion of a common trunk, fixed 
to the edges of the right auricle; as if three quarters of the 
circumference of a large ftraight tube were cut off, and the 


_ edges of- a fmall bladder applied to the edges of the opening 
_ thus made in the tube, 
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The right auricle may be alfo. looked upon asamufcular - 
‘trunk common to thefe two large veins,.and may be called 
‘the /inus of the vena cava; but, in this refpect, the name of 

_finus pulmonaris agrees {till better to the left auricle. 

The vena cava fuperior is diftributed chiefly to the thorax, 
head, and upper extremities, and but very little to the parts 
below the diaphragm. ‘ 

‘The vena cava inferior is diftributed chiefly: to the abdo- 
men and lower extremities, and but very little tothe parts : 
above the diaphragm. i¢ 

The ancients called the fuperior vena ‘cava, a/cendens; and ‘| 
the inferior, de/cendens ; having regard only to the great | 
tubes, and to their divifion into trunks and branches. Seve- 
ral moderns have retained thefe names, but in a contrary : 
fignification, to accommodate them to the motion of the 
blood, which defcends by the cava fuperior, and afcends by 2 
the cavainferion, 

But, to fhun the miftakes that may happen in reports made 
of wounds or other difeafes, and of what is obferved in open- 
ing dead bodies, and in other cafes of thefe kinds, it is beft to 
retain the diftinGtion of the vena cava fuperior and inferior. 

The trank of each of thefe two veins fends off much in 
‘the fame manner with the arteries, a certain number of prin- 
cipal or capital branches, which are afterwards ramified in 
different manners. Each trunk terminates afterwards bya 
bifurcation or a divifion into two fubordinate trunks, each 
ef which gives off other principal branches, ending in a great 
number of {mall trunks, rami, and ramifications. 

They have likewife this in common to them with the arte- _ 
ries, that the greateft part of the capital branches are in pairs; 

-as well as the fubordinate trunks. The ramifications of each 
fubaltern trunk, taken by itfelf, are in uneven numbers; but 
they make even numbers, with thofe of the other like trunk, 

| _ . The 
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The vena azygos and fome other{inall veins, -of which here- 
after, are exceptions to this rile. | 

Before we proceed to the particilar defcription of each of 
thefe veins, many of-which have proper names, we fhall give 
a general idea’ oftheir diftribution, and an enumeraticn of 
their principal ramifications, . in the fame manner as we did 
in the defcription of the arteries, and for the fame reafon. 
But we fhall fay nothing»of the venae coronariae-cordis, be- 
caufe they are.not immediately joined’ to any other vein, as 
we {hall fee in defcribing the parts of the thorax. We begin 
by the vena cava fuperior. | 

Vena cava fuperior. “The faperior vena cava runs up from 
the right auricle of the heart, almoft in a direct courfe for 
~about two fingers breadth, lying within the pericardium, in 
the right fide-of the trunk of the. aortas bet a little more an~ 
teriorly. 

“As it goes out of the pericardium, itis inclmed:a little to 

the left hand, and then runs up about an inch, that is, as high 
as the cartilage of the firft-true rib, and a little higher than 
the curvature of the aorta... At this place it terminates by a 
bifurcation. or divifion into two large branches or fubordinate 
trunks, one of which runs toward the left fide, the other to- 
ward the right. 

‘Dhefe two branches are named fubclaviae, as lying Behind, 
and, in tome meatfure, under the claviculae, both in the fame 
manner. They are of unequal lengths, becaufe the trunk of 
the vena cava does aot lie in the middle of the thorax,, but 
toward the right fide, where the left fubclavian arifes as well 
as the right ; and.confequently theleft is the longef. 

Lhe trunk of the fuperior. cava, -from where it-ieaves the 
pericardium to the bifurcation, fends out anteriorly feveral 
{mall branches, which fometimes arife feparately, and fome- 
times by fmall.common trunks. ‘Thefe branclres are the veu 
ma: mediaftina, pericardia, diaphragmatica fuperior, thymica, 


het isd © A U mamnovria 
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mamimaria interna, and trachealis 3 the laft of which go out 
fometimes behind the bifurcation. 

All thefe {niall branches from the trunk of the cava niaoes 
rior are termed dextrae ; and their fellows on the other fide, 


colled fifrae; do not arife from the trunk, becaufe of its la- 


teral dituation, but from the left fabclavia. | 
Pofteriorly, a little above the pericardium, the trunk of the 
fuperior cava:fends out a capital branch, called vena azygos, or 


vena fine pari, which runs down on the right fide of the bodies 


of the vertebrae dorfi, almoft to the diaphragm ; giving off the 4 


greateft part’ of the venae intercoftales and lumbares fuperiores. 


The two fubdclaviae run laterally or toward each fide; and. 

k ‘ 
terminate asithey go out of the thorax, between the firft rib 
and clavicula, immediately before the ‘anterior infertion of 1 the 


muiculus icalenus, 


The right fubclavian, sitll is the fhorteft of the two, com- 


monly ‘ends out four capital branches ; the jugularis externa, _ 


jugularis interna, vertebralis, and axillaris ; which laft is rae 


ther a continuation than a branch of the fubclavia. 

‘The jeft fubclavian being longer than the right, for the rea- 
~~ fon already given, gives off, firft of all, the fmall veins on the 
left fide, anfwering thofe on the right fide that come from the 


trunk of the faperior cava, viz. the mediaftina, pericardia dia- A 


phraginatica fwperior, thymica, mammaria interna, and era 


chealis. 
« Next to thefe fall veins 1s called finifrae, i it detache es another 
imall branch called inter coftalis Juperior pan iftra ; and then four 


nf branches like thofe from the right fubclavian, VIZ. the a 


gularis exter “na, jugularis interna, vertebral is, and axillaris 5 ; 
me are all termed /mi/irae. i 


The external j jugular veins are diftributed chiefly to the one igh 


er parts of the throat, neck: and head; and fend a {mall vein 
ro the el named cephalica, whi ch affilts i in forming a large 
one of f the ame name. ‘ 


. ( . _ f Bia ky . 
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The internal jugular veins go to the interval parfs of the 
neck and head, communicating with the finufes of the dura 
mater, and in feveral places with the external jugular veins. 
soe ‘The vertebral veins pafs through the holes in the tranfverfe 
_ apophyfes of the vertebrae of the neck, fending branches to the 

heck and occiput. They form the finus venales of thefe vers 
tebrae, and communicate with the finufes of the dura mater. 

The axillary veins are continuations ie the fubclaviee, from 
where thefe leave the thorax to the axillae® 'T hey produce the 

‘mammariae internae, thoracicae, fcapulares or humerales, and 
a branch to each arm; which, together with that from the 
external jugularis, forms the vena cephalica. 

- Afterwards the axillary vein terminates in the principal vein 
of the arm, called Jafilica }. which, together with the cephali« 
ca, is diftributed by numerous ramifications to all the parts of 
the arm, fore-arm, and hand. 

Wena cava inferior. The portion of the inferior vena cava, 
contained in the pericardium, is very fmall, being fcarcely 
the twelfth part of an inch on the fore-part, and not above a 
quarter of an inch on the back-part. From thence it imme- 

diately perforates the diaphragm, to which it gives the venae 
diaphragmaticae inferiores or phrenicae. ) 

It pailes next behind the liver, through the great finus of 
that vileus, to which it furni thes feveral, branches, termed 
vera he patite. 

In this courfe it inclines a little toward the fpina dorfi and 
aorta inferior ; the trunk and ramifications of which it after- 
wards accompanies in the abdomen, all the way to the os fa- 
crum 5 the arteria caeliaca and the two mefenteri icae'only ex+ 


hw 


cepted. . 

Thus the inferior cava fends out on AAdh fide, in the fame 
“manner with the aorta, the venae adipotae, rsnales, fpermati- 
 €4e; lumbares, and facrae. Having reached to’ the os factum, 
it 
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it lofes the name of cava; and, terminating by a bifurcation, 
like that of the defcending aorta, it forms the two venae iliacae. 
Thefe iliac veins having given off the hypogaftricae, with 
all their ramifications, to the vifcera of the pelvis, and to- 
fome other external and internal neighbouring parts; go out 
of the abdomen, under the ligamentum Fallopn, and there 


take the name of vena crurales. 
Fach crural vein fends off numerous ramifications toall ie: 
lower extremity; Befides the vena faphena, which goes out 
near the origin of the cruralis, and, running along this whole 
extremity; detaches many ramifications all the way to the 
foot, as we fhall fee more particularly hereafter. 
We fhall now trace. the veins in the courfe the. blood tiki: 


toe-the heart. 


G2 Wa eins of the Head and Neck. 


Vena jugularis externa. anterior. Tue firft branch belongs 
‘ng to this vein is formed of branches from each fide, and” 
runs down upon the forehead, by the name of vena frontalisy 
anciently preparata, communicating with its fellow, when any ° 
fuch vein is found. | 

The fecond branch comes along the mufculus corrugator: 
fupercilii and the upper part of the orbicularis, from the {mall 
or external angle of the eye, after communicating with the 
vena temporalis, and with that vein which runs along the” 


lower part of the orbicular ae with which it forms a" 


kind of circle. | 
The third branch comes from the orbit ina winding ne 


on one fide of the cartilaginous pulley, having communicated: * 


‘with the vein of the eye. aes 
The fourth comes from the root Mae the aie and commu- 


nicating with its fellow from the other fide, receives feveral - 


imal veins from the holes of the.offa nafi. - 


At: 
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At the great or inner angle of the eye, thefe Branched unite 
to form a trunk, called vena angularis; which, running down’ 
near the fide of ithe nofe, receives a branch through the late- 
_ral cartilage of.the nofe from the internal nares, and another 
which afcends in a winding courfe from the upper lip. 

Afterwards the vena angularis rans down upon the face in 
a winding manner, receiving branches on each fide from the 
mufcles and integuments., It pafies next over the lower jaws. 
near the angle of that bone, and forms the anterior external 
jugular vein. 

While this vein lies upon the face, the branches running in- 
to it communicate with each other, efpecially one which pailes 
under the zygoma, behind the os malae, from the inferior or- 
bitary or {pheno-maxillary fiflure ; and another {mall branch,. 
which runs along the inferior portion of the orbitary mufcle,. 
from the {mall or external angle of the’eye, where it commu- 
nicates with the rami temporales and frontales: | 

It runs next down over part of the lower jaw, between the 
angle and the chin, like a vena maxillaris; and afterwards 
receives feveral branches from the anterior, pofterior, and in-/- 
ternal.parts. 

Interiorly, it receives a.large branch, which communicates 
with fome branches of the jugularis interna, and receives fe- 
veral {mall rami from the tongue, called vena ranine; The . 
blood from the glandulae fublinguales is likewife poured into. 
it. It receives likewife a {mall branch from: the mufculus de- 
preflor anguli oris, the commiiture of the lips, and the neigh- 
bouring parts. : 

The fame branch which receives the venae raninae takes in 
another from the lateral parts of the feptum palati, the amyg-' 
dalae, and the uvula, and receives rami forward from the mem- 
brane which lines the arch of the palate. Another branch 
comes into it from the pterygoidaeus internus, and mufcles. 
about. the palatum: molle. . 

It 
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It is here to be obferved, that, under the angle of the lower 
jaw, there is a great variety of communications between the 
external and internal jugular veins, and alfo a great variety in 
- their diftribution. . | | 

Almoft all the ramifications, which at this place go into the 
external jugular vein, from the upper part of the throat and 
face in fome fubjeéts, terminate in other fubjects in the inter 
nal jugular ; and fometimes one part of them ‘goes to the ex- 
ternal jugular, the reft into the internal. 

The trunk of the vein, after receiving thefe branches, ad- 
mits another large branch anteriorly from the fymphyfis of 
the lower jaw, from the maxillary glands, the digaftric muicle, 
the chin and upper-lip. nh sa 
“+ Oppofite to the cartilago-thyroides, it receives a tranfverfe 
branch, which runs on the anterior or lower part of the muf- 
culi flerno maftoidaei, and communicates, though not always, 
with the jugularis of the other fide. . 

The fuperior and inferior tranfverfe branches communicate 
on each fide by branches more or lefs perpendicular, and re= 
ceive a {mall branch from the mufculus depreffor labii infe~ 
rioris, and platyfma myoides, and integuments. | 

Anteriorly, it receives feveral branches from the mufcles of 
the larynx, fterno-hyoidaei, thyro-byoidaei, and ‘from the in- 
teguments ; and beiow the larynx, it receives communicating 
branches from the jugularis externa anterior of the other fide. 

’ Pofteriorly, it receives, 1. A large branch on the fide of the 
upper part of the larynx, which communicates with the jugu- 
laris interna ; and likewife with a large fhort branch of the’ 
jugularis externa pofterior. 2. A fmall branch, which has the 
fame communication, but which is not always to be founds 
| ey Another fimall branch a little below the lower jaw, which 
communicates with the jugularis externa pofterior. “The trunk 


of the vein thus formed fometimes runs down toopen into the 
fubclavian: 


ho a 
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fubclavian vein ; but mot commonly it opens into the com- 


munication of the temporal vein, a little below the jaw. 

Vena jugularis externa, five fuperior. "The pofterior or fape- 
rior external jugular vein runs own from the fide of the head, 
&e. receiving large branches from the neighbouring parts. 

‘This vein is at firft formed by a branch called vena tempo- 
alii which receives the blood from the temples and lateral 
parts of the head, and likewife from fomie part of the occiput 
and forehead. ‘The temporal vein has fometimes two infer- 
tions, one into the jugularis interna, and the other i into the 


jugularis externa. 


‘The temporal vein of one fide communicates above, with 
its fellow on the other fide ; before, with the vena frontalis ; : 
and behind, with, the vena occipitalis. Oppofite to the ear, it 
receives a Jarge branch; one ramus of which runs under the 
lower eUge of the zygoma, and then returning, communicates 
with another ramus from the fame jugularis, a little below 
the condyle of the lower jaw, forming a kind of BRSPIA of a 
roundifh form. ; 

Behind this condyle, it receives branches from the tempo-~ 
ral mufcle, from the neighbouring parts of the upper jaw, 
and from the infide of the lower j Jaw, almoft in the fame man- 


ner as the arteries are fent out. 


Only one of thefe branches ‘comes from the mufculus tem- 
poralis and pterygoidaei ; communicating with a branch from 
the maileter in its paflage. . 

Having reached a little lower, it pafles through the parotid 
gland, receiving a large branch, which communicates with an- 


other branch. ‘common to the internal and anterior external 


jugular veins. Sometimes areolae are formed, through which 
the nerves pals. Thefe open into the trunk by feveral branch- 
es. Under the angle of the lower jaw it forms communica- 


tions with the anterior external juoiar. 


The trunk of the external jugular vein, now formed of the 
nat external, 


. 
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exaraat baci or facial, and of ihe temporal vein, runs 
down between the mufculus platyfma myoides and fterno-ma- 
ftoiceus, being covered by the former, and croffing over the 
Jatter. In this courfe it receives pofterior ly the vena occipita- 
lis, which comes from the different parts of the occiput, and 
fometimes.runs into the vena vertebralis or axillaris, 8c. It 
dikewife receives a {mall vein, which comes out of the crani- 
um by the pofterior maftoid hole from one of the lateral fie 

nufes. This branch goes fometimes into another vein. 

After receiving a branch from the {capnla, called mufcularis 
or uper-humeralis, it ends in the. fubclavian on the fame fide, 
fometimes in the axillaris, and fometimes in the union of thefe 
two veins. The right and deft do not always end in the fame 
manner ; for fometimes the right goes into the fubclavian, and 
the left into the internal jugular, on the fame fide. | 

~ At the lower par t of the neck it receives the vena cervicalis, 
which comes from the vertebral muicles of the neck. This 
vein communicates with the humeralis by feveral areolae, or 
venal mafhes; and they are both ramified in different manners. 

Thefe ramifications and communications are in part cover- 
‘ed by the mufculus trapezius, and communicate likewife with 
fome branches of the vena occipitalis, and with a branch of 
the fuperior intercoftal men; which perforates the firft inter- 
coftal mufcle. 

At its termination, it receives, pofteriorly, a principal branch 
from the mufcles which cover the feapula aud joint ‘of the 
humerus, commonly called vena mufcularis, and which might 
be named /uper-humeralis. ‘ 

Vena jugularis interna. ‘The internal jugular vein is the Jare 
geft of all thofe that come from the head ; though not fo 
large as it feems to be when injected. . 

Tt i +s a continuation of the lateral finus, which, after getting 
through the foramen laceruin of the bafis crani, bends a little, 
and forms a fort of varix, which fills a thimble-like cavity in 

the 
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the temporal bone. From this it runs along the fides of the . 
vertebrae ‘of the neck, by the edges of the longus coili, and 
pafies ‘behind the’ fterno-maftoidaeus and omo-hycidaeus, 
~which it crofies, and-ends in'the-fubclavian vein.. At the top 
‘of the “neck it receives {mall twigs from the pharynx and 
neighbouring mufcles. 

-Farther dowmit’receives another. branch, which comes from 
the occiput. This branch communicates with another of the - 
vertebralis, and, through the pofterior: maitoid hole, with the 
dateral finus of the dura mater. This communication is fome- 
‘times by anaftomofis-with a branch -of the external jugular, 

-or of the cervicalis. ; 

Nearly oppefite to the-os hyoides, the:internal jugular re- 
-etives another ‘branch, which -comes from the parotid gland 
cand angle of the lower jaw, where it communicates by other 
‘branches with the two external jugulars.. This firft. branch 
receives others from-the mulcles of the-os hyoides.and neigh- 
“bouring parts. | 

About two-fingers breadth lower than the: former, sit re- 

_ceives a middle-fized branch, which comes laterally from the 
larynx, and may be named vena gutturalis.. 

‘This guttural vein is:formed chiefly of three branches; the 

¢loweft-of which comes from the thyroid gland and neighbour- 
‘ing mufcles; the middle -branch: from the larynx, mufculi 
‘thyroidaci,&c.; and the ‘third runs downward from the 
great communication between the two jugulares already men- 
tioned, -In this, however, there isfome variety; and fome- 
times the left guttural vein goes into the axillaris. 

The laft branches, which it receives are‘{mall, arid come 
- from the thyroid glands. - eis | 

Vena vertebralis.. The vertebral-vein accompanies the arte. 
ry of the fame name, ‘femetimes in one trunk, fometimes in 

feveral ftems, through all the holes of the tranfverfe apophy- 
fes of the vertebrae colli, all the way from the great foramen 

You. II, x occipitale, 
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occipitale,: after communicating with the occipital, veins and 
{mall occipital finufes of the dura: mater., | 

At firft,it receives the veins from the. svchabes’: finufes, 
which are rather numerous, and placed one above another, all 
the way from the occiput downwards, communicating freely 
with each other and with thofe on the, oppofite. fide ;,and at 
the foramen magnum occipitis, ‘there is aecommunication be- 
tween them and the occipital finufes of: the dura. mater. 


At the top of the neck it receives a‘branch, which comes 


through | the pofterior condyloid hole:of the ‘os occipitis from ~ 


the lateral finus of the dura mater; but we cannot always 

difcover it. hagas | ae oe 
-Asthis veinruns through the holes in tlie tranfverfe apophy- 

fes, it receives branches anteriorly from the anterior mufcles | 


of the neck, and from, the {mall afiterior mufcles of: the head. 


Other bra aches come likewife from’ the muf{culi tranfverla- ; 


es and vertebrales colli at the back part ‘of the neck.” 

About the third or fourth vertebra of the neck, the ‘verte- 
bral vein fends off a branch, which: pafles out between! the 
> wertebrae, and carriés down part of the Blood froin the neck 5 ; 
this communicates again with the: trank of the vertebral ‘vein, 
or with the fubclaviany (fo boume. « ABE Reg 

The trunk of ‘the vein afterwards riins down through the® 
holes in the tranfverfe proceflts of the vertebrae’ colli, receiv- 
‘ing branches in its paflage from the neighbouring ‘mufcles, 
Atithe under part’ of the’ neck it’ leaves the’ ewig and 


cyt 


ends i in the upper’ and back pare of the fubclavian vein. 
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oThe veins of the extremities run in two fets, one following 


the: arteries, the other running immediately under the fin; — 


ae 
we {hall trace them. from their me one to their terminations 


t 


in the fubclayian veins a yy soxdtiodiad \ 
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In general, the external or fuperficial veins of the fore-arnt 
are larger than the internal; but they are accompanied only 
by {mall arteries ; Whereas the deep veins) accompany ree 
arteries. : peaked | 

Vena bafilica. This vein takes i ita otiginby feveral branches 
which come from the convex fide of the carpus’; one of which, 
named by the ancients Jalvatella, comes from the fide of the 
little finger next the ring-finger, having firft communicated 
with the cephalica, by means of the venal areolae confpicuous 
on the back of the hand. In the other fingers this vein fol- 
lows nearly the fame courfe with the artery. 

After receiving thefe branches, it runs along the ulna, be- 
tween the integuments and mufcles, a little towards the outfide, 
by the name of cubitalis externa, communicating with the veing 
called profunda, fatellites, and cephalica. Near the inner éon-. 
dyle, it receives a branch which runs up along the infide of 
the fore-arm, near the ulna, communicating with’ the mediana 
major. Elaving reached the inner condyle, it receives 2 vein 

called mediana bafilica, which opens into it obliquely. 

Afterwards the bafilica runs up along the infide of the o¢ 

-humeri, between the mutcles and integuments, forming many 
communications with the vena profunda, fatellites, and ces 
phalica, and receiving Grane from the mufcles and j integu- 
ments. : 

Below the neck of the os humeri; near the hollow of the 
axilla, the bafilica receives two or three confiderable veins 
which come up from the fides of the brachial artery. 

. Thefe veins, which often cebehiadte in the profunda fuperi- 
or, communicate with the bafilica and cephatica. They fol- 

low the courfe of the trunks of the artéries, and have the i ing 

names. At that part of the elbow where the artery div des 
they unite, but aftérwards feparate and reunite fever. times, 
ion the sachin of the brachial ia at d nail be 


tances, 


> 
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tances, and communicating freely with each other. ‘Thefe. 


veins might be called vena fatellites artevia brachialis. 

Behind the tendon of the pectoralis major, the bafilica re- 
ceives'a confiderable branch, which runs up in:company with 
the trunk of the brachial artery from the neighbouring muf- 


cles on both fides. This vein is named profunda brachii, or’ 


profunda fuperior. | 

It receives at laft, under wi head of the os: hhumeri, a large 
branch, which pafles almoft ‘tranfverfely round the neck of* 
eliat bore, from: behind inward, and from-within forward, 
coming from the mufcles on the outfide of the feapula, parti- 


cularly the deltoides, and communicating with the venae fea 
pulares externae. This branch may be named vena fub-humes - 


yalis or articulariss as the artery is which lies in the fame: 
place’ both of them having much the fame courfe. 

This articular vein’ receives two principal branches; one 
of which rufs:along the infide ofthe bone, from which, and 
from the periofteum, it gets fmall veins. The other lies at 


the middle of the arm between the:bone ari the’ biceps, ony ; 


communicates with the cephalica. 
The bafilic vein ‘shaving reached the fide of the head. of the 


os humeri, terminates in the trunk of the vena-axillaris, which 


may be confidered as a continuation of it. 


The ancients termed the’ bafilic vein of ‘the right arm the 
vein of the liver, or vena hepatica brachii; and that of the left” 
arm, the vein of the fpleen, or vena» fplenica brachii. Tehas: 


foretimes a double termination, by a branch of* ‘communicas’ 
tion with the trunk of the aemiaciée ; 


Vena cephilica, 'Vhe vena cephalica receives, at theextre- 
mity of the radius, branches which correfpond with thofe of ’ 
the radial artery.. Thefe branches form numerous: areolaey ‘ 


which communicate freely with each other.’ 
A particular branch comes into it, which runs more or refs 
iepst ficially between the thumb and metacarpus, by the name~ 


off 
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of cephalica pollicis. ‘Vhe areolae receive branches from the- 
interofeous mufcles and integuments, and communicate with 
the vena falvatella. 

_ From the under. part of the fore-arm the trunk.of the vein- 

runs along the radius between the mufcles and integuments, 
- receiving branches from both fides, which communicate with 
other branches of the fame vein, and with fome ofthe bafilix 
ca, forming areolae much in the fame manner-as we {hall af-- 
terwards find the faphena does inthe lower extremity. That 
part of. the vein: which lies on the fore-arm may be looked. 
upon as-a radialis externa. 

Having reached a little below the fold of the arm, it re-- 
ceives a large branch, which may be called mediana cephalica. 
‘This comes up obiiquely: from the middle of. the fold of the 
arm, under the integuments, and over the tendon of the bie 
ceps. Thefe two medianae are fent off in an angle, the apex 
of which. is-turned downward. The mediana cephalica fome- 
times receives along branch called vadialis: interna, which: 
lies almoft. parallel to-the radialis-externa. 

The two median veins are fent off from a trunk which may- 
be called mediana major, or longa, to diftinguith it from:the- 
othertwo. This trunk runs up from the fore-arm between. 
the cephalicand bafilic: veins,. communicating with both in 
its: paflage by:many branches. At the part where it fplits in. 
to the two branches already:named, a br ach opens into it 
called vena cubiti profunda.. ‘Vhis-comes from the neighbour- 
ing-mufcles, after having communicated with the other’ veins.’ 
of the fore-arm. | 

A. little below the external condyle ef the’ os. humeri, ‘it’ 
réceivés a branch pofteriorly, which comes down between the’ 
mufculus brachialis and the upper portion of the fupinator lon= 
gus, after bending between the os humeri and anconaeus exter-" 
nus, and communicating with fome branches of the bafilica. . 

The cephalica runs next up along the outer edge of the 


external 
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external’ portion of the Hikeba' ; communicating feveral times 


with the vena bafilica, and receiving fmall rami on each fide, 
from the neighbouring mufcles, fat, and fkin. Some branches 
go into its upper part, which lower down were fent off from 
its trunk. 

It runs afterwards between the deltoid and large pectoral 
mufcles, communicating in its paffage with a branch called 
fmall cephalic, and terminates in the vena axillaris. : 

Vena axillaris. This vein, formed by all the veins from the 
fuperior extremity, receives, above the axilla, the venae thora- 
cicae ; one of which is fuperior, called alfo mammaria externa s 
and the other inferior. It likewife receives rami from the 
mufculus fubfcapularis, teres major, teres minor, fupra-{pi- 
natus, latiffimus dorfi, ferratus major, pectorales minor et 
major, and from the glands of the axilla; and fometimes: 
communicates by a {mall branch with the vena bafilica. 

Afterward, the laft veins which it receives are the mufcu- 
lares, which come from the middle portion of the mufculus 
trapezius, from the angularis, infra. {pinatus, and fubfcapu- 
laris ; and as fome of thefe branches came from the fhoulder 
exteriorly, others interiorly, the venae fcapulares are diftin- 
guifhed into external and internal. i 

The axillary ven, having uedlien the branches mentioned 
above, paffes between the firft rib and the clavicle, where it 

gets the name-of /ubclavian; it then pafles before the anterior 
portion of the mufculus fcalenus; while it lies in the neck, it 
receives the branches already defcribed, from the head, neck, 


and upper part of the thorax; and at laft meets with its fela. 


low on the oppofite fide, to form the vena cava fuperior. 


§ 4+. Veins of the Thorax. 


Venae pectorales interna. The pectorales internae, are fmalf 
veins difpofed in) pa toward the right and left fide, behind 


. the: 


: 


os See? 
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the fternum and parts near it, including the diaphragmaticae 


fuperiores, or pericardio-diaphragmaticaé, mediaftinae, mame 
mariae internae, i ki Jguempe ron and sae or tra« 
cheales, ah 

All thefe fmall veins are acdivitel into ie and left; and 
thee are both diftributed much in the. fame. manner ; but 
they differ in their terminations, becaute of the inequality in 
the bifurcation of the cava fuperior. : 

The right vena mediaftina opens anteriorly into we trunk 

of the fuperior cava, a little above the termination of the azy- 
gos; the left goes into the fubclavian.. 
»o The right fuperior diaphragmatica, or pericardio-diaphrag- 
matica, goes anteriorly to the union of the two fubclavian 
veins, or beginning of the fuperior cava; and is formed by 
feveral branches from the upper, fore, and back parts of the 
pericardium, communicating with thofe of the left diaphrag- 
matica, and accompanying the nerve of the fame name. The 
left fuperior diaphragmatica goes into the left fubclavian a lite 
tle below the termination, of the mammaria. 

The right internal mammaria arifes from the upper and 
back part of the recti mufcles of the abdomen; here it coms 
municates with the epigaftric vein by feveral {mall branches. 
It pailes afterwards into the thorax under the cartilage of the 
laft true rib, and receives fmall branches from the mediatti« 
num, while others come through the integuments from bee 
tween the ribs. At the upper furface of the diaphragm it. 
receives a branch which communicates with the diaphragma« 
tic veins. The trunk thus formed, runs up within the tho- 
rax, behind the cartilages of the ribs, near the edge of the 
{ternum, in company with the artery of the fame name; and 
terminates at laft in the beginning of the vena cava fuperior, 
but frequently in the fubclavian vein. 

Fhe left internal Mammaria terminates anteriorly in the 
: : left 
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deft fubclavian, oppofite to the cartilage or anterior extremi- 
ty of the firft true rib. | 
_. The right-vena thy.mica, when it terminates'‘feparately, goes 
4nto'the union of the two fubclaviae; and when it is wanting, 
the thymus, from whence it takes its name, fends branches 
to the gutturalis or fome other neighbouring-vein. ‘The left 
-#ein of the fame name goes to the left Sguatohct almoft op- 
pofite to the fternum. 

The right: pericardia gene to go rather “into the’ termina- 
tion of the right fubclavian, than to the trunk of the fuperior © 
‘cava; but in this there.are many varieties. It comes .from 
the upper fide of the pericardium, and other neighbouring 
parts. The left pericardia goes fometimes into the left fub- 
-clavian, before the mammaria; and fometimes into the. mant- 
maria or diaphragmatica fuperior on the fame fide. 

-» The. right gutturalis or trachealis goes into the upper: part 
wf the union of the fubclaviae, above the mammaria of the 
fame fide, fometimes more backward, and fometimes into the 
fubclavia. It.comes from the glandulae thyroidaeae, trachea 
arteria, mufculi fterno-hyoidaei, thymus, and glandulae bron- 
-chiales. It communicates ‘by lateral branches, more or lefs . 
contorted, with the internal: jugular: vein ; and fometimes, by 
another branch, with a{mall vein, which the internal jugu- 
lar receives from the glandula thyroides. The left gutturalis 
-goes into the upper or pofterior part of the left fubclavian 
near its termination. 

The {mallet internal pectoral veins do not always termi- 
mate feparately, but have fometimes a fmall common trank, 
eefpecially on the right fide ; and of all thefe fmall veins, the | 
-smammaria interna is the moft confiderable. | ; 

Vena azygos, and wenae intercoftales. ‘The vena azygos, or 
ine pari, is very confiderable, and arifes from the lower fide 
‘of the thorax internally. . -% 

Mor at the back part of the diaphragm, it communicates, by 

a 


f 
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a very fenfible anaftomofis, fometimes with the vena renalis, 
fometimes with a neighbouring lumbar vein, fometimes im- 
mediately with the trunk of the cava inferior, and fometimes 


otherwife. 
Winflow has feen this vein extremely large, refembling the 


trunk of the inferior cava, from the origin of the renales to 
the diaphragm ; the true cava being through all this {pace 
very narrow, or of the fize of an ordinary azygos. 

From the left fide of the thorax it runs acrofs the fpine, 
and afterwards afcends on the right fide of the vertebra dorfa 
and aorta, and before the intercoftal arteries, 

At the top of the thorax it is bent forward over the origin’ 
of the right lung; forming an arch which furrounds the 
great pulmonary veffels on that fide, as the arch of the aorta 
does thofe of the left fide, with this difference only, that the 
curvature of the azygos is almoft directly forward, whereas 
that of the aorta is oblique. It opens pofteriorly, a little 
above the pericardium, into the top of the fuperior cava. _ 

To the Ft yaa defcription of this Naat we may add the fol- 
‘owing : | : 

The azygos begins at the under part of the thorax, re= 
ceives a large branch, which perforates the mufcles of the 
abdomen : after having been ramified between their different: 
planes, it communicates with the like ramifications of the laft 
or two laft intercoftal veins. | 

Sometimes it receives the vena diaphragmatica inferior, and 
alfo a branch formed by the firft venae lumbares dextrae. 

Thefe communications between the laft intercoftal and firft 
Jumber veins are very irregular, b eing fometimes by a feries 
of oppofite angles, fometimes by areolae, fometimes by ares” 
ticular texture, &c. Sometimes the extremity of the vena 
azygos communicates either mediately or immediately with 
the vena adipofa, and even with. the vena {permatica. 


Vou. III. Y The 


Lene OF THE VEINS. Part Vi. 


The azygos receives likewife the left intercoftal veins, but 
feldom the whole number ; for the fuperior veins go com- 
monly into the left fubclavian, by a vein fomewhat fimilar to 
the azygos, but much {maller. The inferior intercoftal 
veins, to the number of fix or feven, more or lefs, run-over 
between the aorta and vertebrae; from the fubftance of 
which, and from the oefophagus, they receive capillary twigs - 
in their way to the azygos. 

Sometimes the lower left intercoftals pafs into a common, 
trunk, which runs up along the left fide of the vertebrae, and 
then crofles over behind the aorta to open inte the azygos. 
Sabbatier calls this trunk the demi azygos. | 

‘There is fometimes an entire azygos on the left fide, which 
opens into the arch of the ordinary aZY gOS. 

As the azygos runs up in the right fide of the thorax, it — 
receives the inferior intercoftal veins on that fide, one coming 
from each feries of intercoftal mufcles. Thefe veins run 
along the lower edges of the ribs, after having perforated 
the mufcles by branches which come from the pofterior and, 
external part of the thorax. 

‘They communicate with the yenae thoracicae, and moft 
commonly with the mammaria interna ; and lafily, more or 
lefs with each other, by perpendicular branches, near the 
- pofterior extremities of the ribs. | 

Afterwards the azygos admits into the extremity of the 
arch which it forms before it terminates, a trunk common to. 
two.or three fmall veins, called intercoftales fuperiores dextra, 
which bring back the blood from the firft three feries of inter- 
coftal mufcles, and from the neighbouring part of the pleura. 

- 'Thefe intercoftal veins communicate with other branches 
which come through the intercoftal mufcles from the ferra- 

tus fuperior pofticus, ferratus major, &c. and they run along» 
the interftices between the ribs, communicating with the ve- 


nae mammiariae. 
They 
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They, likewife take in branches from he pe phebeal mufcles 
and canal ‘of the {pine, where they communicate with the ve- 
nal circles or finufes, which bring back blood from the 
medulla {pinalis. 

Laftly, the vena azygos receives two or three fimall veins” 
into the top of the arch, one of which comes from the afpera 
arteria ; the others partly from the afpera arteria; and partly 
from the bronchia, by the name of venae bronciiales, accom- 
panying the ramifications of the bronchial artery. It opens 
at laft into the back part of the Eads cava, a little above 
the pericardium. 

Vena fubclaviana. The fubclavian vein is formed chiefly by 
veins from the head, neck, and arms. - It paffes over the in- _ 
fertion of the anterior fcalenous mufcle, between the «. lavicle 
and firft rib. 

The right fubclavian, which is the fhorteft of the two, 
commonly receives four capital branches; viz. the jugularis 
externa, jugularis interna, vertebralis, and axillaris, of which 
laft the fubclavian may be looked upon as a continuation. ; 

The left fubclavian being longer than the right, becaufe the 
vena cava, into which both open, lies in the right fide of the 
thorax, receives firft the four capital branches correfponding 
with thofe already mentioned, as going into the right fubcla- 
vian.. Next to thefe, it receives a vein, fomewhat fimilar to 
the vena azygos, called intercoftalis fupertor, which is formed 
of branches coming fometimes from five or fix of the fuperior 
intercoftal mufcles, &c. thefe communicate with the other 
intercoftals. ‘The intercoftalis fuperior receives the left Bi hs: 
chial vein. The fubclavian receives alfo the fmall veins mer 
refponding with thofe of the right fide, going into the trank 
of the fuperior cava, viz. the mediaftina, pericardia, diaphrag- 
matica fuperior, thymica, mammaria interna, and trachealis} 
And befides all thefe, it receives the termination of the tho- 
racic duct, to be afterwards defcribed. 

After 
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After admitting the branches mentioned above, the two 
venae fubclavianae unite at the upper end of the thorax, near 
the cartilage of the firft rib, and form the vena cava fuperior, 
which receives the vena azygos, and runs down about an inch, 
fomewhat inclining to the right fide; at this part it enters 
the pericardium, and defcends nearly in a direct courfe for 
about two fingers breadth in an ordinary fized perfon, being 


_ fituated on the right fide of the aorta, but a little more ante- 


riorly.. It opens at laft in the upper part of the right auricle. 


§ 5. Veins of the Chylopoietic and affiftant Chylopoietic Vifcera. 


Veni mefaraica’ minor, or haemorrboidalis interna. The 
blood fent out by the caeliac and two mefenteric arteries is 
teturned by veins, which, as in other parts-of the body, are 
much larger than the arteries. 

A branch runs up from the rectum and left portion of the 
colon. The beginning of this branch communicates with o- 
ther haemorrhoidal veins at the end of the reftum. The ra- 
mifications of this vein are very numerous, furrounding the 
inteftines, and forming arches'like thofe of the arteries. It 
feems likewife to communicate by fome capillary twigs eae 
the left fpermatic vein. 

This vein has been named Aaemorrhoidalis from the tumours 
called haemorrhoides, which are often found at its beginning: 
mext the anus.. ‘The word interna is added to diftinguith it 
from the haemorrhoidalis externa, which goes to the vena 
hypogaftrica, but communicates with the interna by capillary 
ramifications. The name of mefaraica minor agrees to it very 
well, becaufe of its fituation with refpect to the inferior -me- 
fenteric artery, which is alfo lefs than the fuperior. 


After 
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After returning the blood from the parts already mention« 
ed, it unites with a part of the branch defcénding from the 
left part of the arch of the colon. ‘This is formed by many 
ramifications which communicate with a branch of the great . 
mefaraica, with the ramifications of the gaftro-epiploica finif- 
tra, and with thofe of the neighbouring epiploica. 
At a {mall diftance from its termination, it receives from 
the duodenum a vena duodenalis, which is fometimes more 
confiderable than one which ees into the great trunk of the 
vena portae. . 
The fmall mefaraic vein is one of the three principal 
branches of the vena portae, opening commonly into the ter- 
mination of the vena {plenica, and fometimes into the begin- 
ning of the great trunk of the vena portae. . 
Vena jplenica. The fplenic vein is one of the three great 
branches of the vena portae, and may be faid in fome mea- 
fure to be 2 fubordinate trunk of that. vein. It runs tranf- 
verfely from the left to the right fide, firft along the lower 
fide of the pancreas, near the pofterior edge, and then under 
the duodenum. 

In this courfe it receives feveral veins, viz. the vena coro- 
naria ventriculi, pancreaticae, gaftrica, or gaftro-epiploica 
finiftra, and epiploica finiftra. It likewife often receives the 
haemorrhoidalis interna, already defcribed. 

‘The vena fplenica begins by branches which run in a. 
winding courfe, after running through the whole length of 
the {pleen, almoft in the fame manner as the fplenetic artery. 
It is into the moft pofterior of thefe branches that the veins 

_are received from the great extremity of the ftomach, for-. 
merly known bythe name of va/a brevia, which communi- 
cate with the coronaria ventriculi and gaftrica finiftra. 

In its paflage it receives, at the {mall extremity of the pan- 
creas, a vein called epiploica fi nifira, becaufe it comes from the 
left fide of the omentum, where it communicates with the 

, haemorrhoidalis 
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haemorrhoidalis interna. When this vein is- wanting, the 
branch of the left gaftrica fupplies its place. It fometimes 


goes to fhe moft anterior branch, which the ipleniee receives . 


from the fpleen. - 


The left gaftric or gaftro-epiploic vein,. pak from the 


convex fide of the great extremity of the ftomach, goes into 
the left extremity of the pancreas. 

In its paflage, it receives feveral branches from both fides 
of the ftomach, which are diftributed by numerous ramifica- 
tions, forming many areolae, and communicating with the 
branches of the coronaria ventriculi. = eee 

The venae pancreaticae are feveral fmall branches fent into 
the fplenica from the under edge of the pancreas, There are 
other finall pancreatic veins which do not open into the fple- 
nica, as will be found in the defcription of the gaftro-colica, 
one of the branches of the great mefaraic trunk. ) 

The coronaria ventriculi, fo. called becaufe it furrounds 
more or lefs the upper orifice of the ftomach, runs along the 
{mall arch of that vifcus from the pylorus, where it joins and 
becomes continuous with the vena pylorica. In its paflage, it 
receives feveral rami from the fides of the. ftomach, which 


there form numerous areolae, and communicate with the 


veins of the great arch. 

It terminates very often in the in aaa of the fplenica, 
and fometimes in the left fide of the beginning of the great 
trunk of the vena portae, behind the hepatic artery ; and in 
that cafe it is the moft confiderable of all the {mall veins that 
go into the great trunk. 

Vena mefaraica major. The blood is returned from moft of 
the branches of the fuperior mefenteric artery by a vein called 
mefaraica or mefuraica major, which runs up to the inferior 
vena portae, and appears in fome meafure to form it. As it 
runs along it forms an arch almoft like that of the artery, 
which is likewife ramified on both the concave and convex 

fides 5 
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fides; but not fo regularly: returning the blood from the 
{mall inteftines, the caecum, and right fide of the colon. 

Into the concave fide of the mefaraic vein, pafles a branch, 
ealled by Riolan vena cecalis, which runs from the beginning 
ef the colon, crofling one of the branches of the tata 
mefenteric artery. -\ N 

This caecal vein is formed by two arches, the uppermoft of 
which communicates with the lower branch of the vena gaftro- 
colica; the other receives ramifications from’ the inteftinum 
caecum and appendicula vermiformis, and communicates be- 
low with other branches of the great mefaraic vein. 

Afterwards the trunk of the mefaraica paffes over the fu- 
perior mefenteric artery, to which it adheres very clofely ; but 
previous to this it receives feveral branches into the convex 
fide of its arch almoft in the fame manner with the artery; 
but with this difference, that frequently the branches do not 
end immediately i in the vein in fo great numbers: and each 
of them is formed by many more ramifications. 

The trunk of the great mefaraic vein receives fometimes op 
pofite to the gaftrica, a particular branch from the omentum, 
called epiploica dextra. But almoft immediately after it de= 
{cends over the mefenteric artery, it gets the addition of two 
large branches very near each other, which pafs behind and 
under the artery, coming from the jejunum and part of the 
ilium by numerous ramifications, which form arches and 

areolae like thofe of the artery. 

' The trunk of the great mefaraic vein running farther, re- 
ceives a vein which may be called gaftro-colica ; this is formed 
of two branches, one fuperior, the other inferior. — 

The fuperior branch-of the vena gaftro.colica receives the 
gaftrica, or gaftro-epiploica dextra, which comes from the 
great curvature of the ftomach, communicating with the gaf- 
trica finiftra. It alfo admits {mall veins from the head of the 
" Pancreas. In its paflage, it gets likewife branches from the 
ftomach 
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ftomach and omentum, and, communicates with the pyloricas 
coronaria ventriculi, &c. : and fometimes it receives the pylo- 
rica. 

The inferior branch of the vena sagen Splines which may be 
called colica dextra, comes from the upper part of the colon, 
and then from the right portion of that inteftine, where it is 
divided archwife, and communicates with the great branch 
of the colica anterior, and with a branch of the vena caeli- 
calis. 

~The laft particular branch running into this trunk is called 
by Riolan vena colica. It opens into the anterior part of the 
trunk, before it joins the artery, and comes directly from the. 
middle of the colon; and here it is formed of branches from 
the right and left, which communicate with others by arches. 
On the left fide it communicates with the fuperior or defcend-_ 
ing branch of the haemorrhoidalis, and on the right, with the: 
former branch of the meferaica. Bet 

The vein, after having been diftributed like the artery, runs 
through thofe parts of the mefentery and mefocolon which 
belong to the fmall inteftines, the caecum, and right portion 
of the colon; it pafles next over the trunk of the arteries, 
receiving in its way the fplenic vein, and terminates at laft in 
the vena portae. . 

The vena portae inferior appears to be a continuation of the 
trunk of the vena meferaica major. The {plenica i is a cape 
branch of that trunk; and the haemorrhoidalis interna has 
fometimes a common termination with the fplenica, and fome- 

“times is no more than a branch of that vein. In fome fubjects 
the meferaica major and {plenica appear to end by an equal 
union in the trunk of the inferior vena portae, and in others 
the haemorrhoidalis ends in the very angle of that union. 

Vena porte. ‘The inferior vena portae, after being formed 
of the fplenic and mefenteric veins, receives into its trunk fe- 


yeral fmall rami, which are commonly the venae cyfticae, he- 
patica 
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patica minor,: picts: duodenalis, and foresimes the gafa 
trica dextra, and coronaria ventriculi. 
gett thefe fread veins s fometiqngs end feparately ; and La 


trunks. It fometimes. happens that fos asad we tata do snot 
go immediately into the. trunk of the vena BUA, but into 
one of the branches. which form it... | . 

The trunk compofed of the two a and wae 
veins, paffing on, receives the vena | ga{trica,. or gaftro-epi- 
_ploica dextra,,and the coronaria ventriculi,, but thefe often 
go into fame.of the larger branches. 

‘The duodenal vein, commonly called vena. inteffinalis, goes 
' into the great trunk near the cyfticae, and fometimes into th¢ 
{mall common trunk of thefe, veins. It comes, chiefly from 
the inteflinum duodenum, and receives likewife fome rami 
from the pancreas. There is another vein called alfo duode« 
ais, which terminates in the gaftrica of the fame fide. 

The vena:pylorica terminates in the great trunk, almoft 
oppofite to the end of the cyfticae, and fometimes goes into 
the right gaitrica. It pafles over the pylorus. from the {hort 
arch of the ftomach, where it is joined by anaftomolis with, 
the coronaria -ventriculi, 

~The cyftic veins run along the venctt fellis from its bot- 
tom to its neck ; and as they are commonly no more than twa 
in number, they are called cy/icae gemellae, anatne given like- 
wile tathe arteries which acconipany them. ‘They go into 
the right fide of the grcat trunk near its end, fometimes fepa- 
rately, fometimes by a finall and very fhort ' common trunk. 

The fimall hepatic vein 15 commonly a br anch of one of 
the cyfticac, or of their common tronk. 

The large trunk Of the vena portae inferior or ventralis, is 
fituated under the lower or gortcave fide of the liver, and join-— 
ed by an anaftomofis to the finus of the vena portae hepatica, ’ 
between the middle and Tight extremity of that Ginus, and con- 

» Vous Ti 4 & ; fequently 
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fequently at a good diftance from the left extremity. From 
thence it runs up a little obliquely from*left to right, behind 
er under the triink of the arteria hepatica, its fenigtle being 
about five fingers breadth. : 

. At the head of the pancreas, this trunk may be faid to Pegi 
by the three branches already defcribed. 

The laft portion of this vein may be termed vena portae he- 
paticay fuperior or minor,’ the trunk of which is commonly 
known by the name of finus vena portarum. » ‘The other por- 
tion may be called vena portae ventralis, inferior, or’ major: 

‘The vena portae may be confidered as made up of two large 
veins, joined almoft endwife by their trunks, from each of 
which the branches and ramifications go out in contrary or 
eppofite directions. One of thefe parts comes from the fto- 
mach and inteftines, with the fpleen and pancreas, and has 
been already deferibed; the other goes to the’liver. 


§ 6. Veins of the inferior Extremities. 


‘Lue btood is returned from the inferior extremities by 2 
fuperficial and deep {et of veins, in a manner fomewhat fimi- 
Yar to that which we have defcribed in the faperior extremi+ 
ties. Of the fuperlicial veins we find one called /aphena ma- 
ery and another called. /aphena minor. The deep veins have. 
the fame names with the arteries which they accompany. 

Vena Japhena major. ‘Vhis begins at the great 9% then 
runs between the firft two metatarfal bones, irregularly’ under. 
the fkin towards the inner ankle. — 

- At the great toe it receives a kind of tranfverfe arch over. 
the metatarfus, which communicates by feveral branches with, 
an arch lying.on the joint of the tarfus, and gets others from 
the toes. This arch receives likewife another branch, which. 
runs down behind the outer ankle, havi ing communicated | 
with the vera tibialis externa. vs | 

aad Under: 
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‘Under the inner ankle it receives a branch inward and for-= 
ward, which runs under, and in fome meafure accompanies, 
the anterior tibial artery. Interiorly, it receives ‘another 
branch at the jaime place, which paffes up from the fole of 
the foot, communicating with the external tibial’vein by irre- 
gular arches. ‘This in its paflage receives branches from the ~ 


. toes. 


At the lower part of the tibia, the faphena receives a con- 
fiderable br anch, which runs obliquely from the outer ankle, 
being formed of feveral rami, which communicate with each, 
other, and with the trunk of the {aphena. 

A little higher, it likewife receives frem the fore:part of 
the tibia fome branches coming from the periofteum and 
bone, and. communicating with other branches to be defcribed. 

Afterwards the trunk of the great faphena runs-upon the 
inlide of the tibia, lying always near the dkin ; at the middle 
of the tibia, a vein forms an arch which communicates at 
both ends with the trunk of the large vein. A branch run- 
ning up from the outer ankle along the integuments of the 
tibia, and communicating with the faphena, pailes into this 
arch. At the upper part of the bone, it receives branches 
forward, outward, and backward, 

The anterior branches come from the integuments on the 
upper part of the leg ; the potterior, from thofe which cover 
the galtrocnemii, and communicate with the little faphena ; 
and the external branches come from the fat and integuments. 

From the leg the faphena pafles along the infide of the knee, 
and afterwards along the thigh, as far as the middle of the 
fartorious mutcle ; and here it receives from ‘the fame dide 
feveral branches, which in their paflage communicate with 
each other, 

‘The vena faphena pafles afterward to the fore-part of the 
éhigh, having been covered in all its pailage by ikin and fat ~ 


only. 
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only. At the groin it receives branches from the. inguinal 
glands and neighbouring parts; thefe form free comniuni- 
cations with each ether. . It opens at laft into the top of the 
femoral vein. me 
Vena faphena minor. ‘The yena faphena minor returns the 


blood from the outer fide of the foot by many fimall branches, 


which communicate freely with each other. From this part 
it runs up on the outfide of the tendo Achillis; and next be- 
tween the gaftrocnemius externus and fkin. 

Immediately above and below the ham, this vein receives 
branches, which likewife communicate with each other, and 
with the faphena mejor. | 

At the ham, a branch forms a communication between it 
and the crural vein, receiving fmall anaftomofing branches 
in its afcent. It terminates at laft a little above the ham in 
the trunk of the vena poplitea. 

Vena tibialis anterior.. From the extremities of efi anterior 
tibial artery, the correfponding vein returns, firft by a number 
of origins); but thele, at the bottom of the leg, unite into one 
trunk 3 whichy however, foon {plits again into bio or three 


branches, that furround the artery at different diftances by 


{mall communicating circles. “A particular branch which 
communicates with the vena tibialis pofterior, perforates=the 
interofleous ligament from behind forward, and opens into 
the trunk of the vein at the bottom 6f the leg. 


“At the upper end of the leg the vein receives forall fuper 


cial branches from the head of thé tibia and fibula, which 
come from the joint of the knee, communicating there with 
lateral branches of the vena poplitea. It then perforates the 
head of the interofleous ligament, and:terminates in the vena 
poplitea. J , ; . 
Vena tibialis pofterior. Prom the fole of the foot the venae 
plantares return after being formed of feveral tranfverfe arck- 
@s, which communicate with each other and with the faphenas 


and 


Pia 
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and receive ramifications from the toes, soins in the fame 
manner as the arteria plantaris. ) ‘ 

The ven plantares form a-trunk, which paffes on the in- 
fide of the os calcis, and then behind the inner ankle as high 
as the ham. At the lower part of the leg, it communicates” 
With a tranfverfe branch of the faphena, and with the anterior 
tibial vein, in the manner already defcribed ; then receives 
branches from the mufculus tibialis pofticus and the long flex. 
ors of the toes. 

Afterward the pofterior tibial vein runs up between the {o- 
leus and tibialis pofticus, receiving branches from each of 
them. It is formed fomewhat in the fame manner as the tie 
_ pialis anterior, of two or three branches, which, as they run, 
-furround the correfponding artery, by finall communicating 
circles formed at different diftances. =~ / 

It receives near its termination a branch, called ifuralte, 
from the gaftrocnemii and foleus; and opens at laft into the 
vena poplitea, a little lower than the tibialis anterior, 

Vena peronaea. 'Vhe vena peronaea is likewife double, and 
fometimes triple. It runs up on the infide of the fibula, al- 
moit in the fame direction with the arteria peronaea, which it 
likewife furrounds at different diffances, by communicating 
branches after the manner of the tibialis pofterior, and, like it, 
ends in the vena poplitea. 

It runs up from the foot to near the joint of ea knee, 
communicating feveral times with the tibialis pofterior, and 
receiving ramifications from the neighbouring portions of the 
muiculi peronsi and long flexors of the toes. 

‘The firit of thefe communications make the venae plantares, 
in fome fubjects, to appear rather to go into this vein, than in- 
to the tibialis poMerior, where they commonly terminate. 

‘ena poplitea. ‘The vena poplitea, formed of the three large 
veins laft defcribed, but appearing to be a continuation of the 
tibialis pofterior, runs up immediately behind the myfcle of 

| the 
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the fame name ; at the lower part of which it receives feveral 
ramifications from each fide, which divide and unite again in 
different ways and degrees before they terminate. 

Near the internal condyle of the os femoris, the poplitea re- 
ceives fome lateral branches from the extremities of the neigh- 
bouring mufcles, efpecially thofe of the femi-nervofus, femi- 
membranofus, &c. A branch which comes off from the trunk 


a little way below, and runs along the peroneus longus, like- 


wife goes into it. 

It alfo receives feveral other branches ; one of which comes 
laterally between the outer condyle and the biceps, having 
been ramified in the fame manner with the artery. Another 
branch runs up on the back-fide of the gaftrocnemii mufcles 
from the tendo Achillis ; then it goes forward, receiving rami- 
fications from the beginning of thefe mufcles. And now run- 
ning up between the two condyles, it receives branches from 
the flexor mufcles of the leg, from the lower and pofterior 
parts of both vafti, and from the fat which lies above the in- 
terftice of the two condyles. A little above the ham, it gets 
the name of crura/ vein. . 

The crural vein runs up between the biceps and other flex- 
ors of the leg, clofely accompanied by. the crural artery; be- 
tween which and the inner condyle of the os femoris it is 
fituated. A little above the ham it receives the vena faphena 
minor from the back part of the leg. Near about the fame 
piace the crural vein fends out.a branch which runs up on the 
fide of the trunk covering the crural artery, as high as the 
upper extremity of the vaftus: internus, where it is again unit- 
ed to the trunk by anaftomofes ; but fometimes this trunk 
takes its origin in the upper part of the leg. 

It has the name of vena /ciatica from the {ciatic nerve which 
it accompanies. ‘The trunk of the vein runs now up on the 
thigh behind the crural artery, till it gets oppofite to the tro- 
chanter. minor, where it receives the circumflexa externa, Cir- 

. cuinflexa 


a, 


Chap. VI. OF THE VEINS. Bg 


cumflexa interna, and profunda femoris ; the diftribution. of 
which is fimilar to that of the correfponding arteries. In this 
courfe other {mall veins run in from different parts of the 
thigh ; but thefe have no particular names. 

About an inch below Poupart’s ligament, the crural vein 
receives the faphena major; and then gets branches from the 
inguinal glands, the mufculus pectineus, and parts of genera~ 
tion. Thefe are termed pudicae externae, and evidently com- 
municate with.internal veins of the fame name. After this 
the trunk of the vein goes into the abdomen under Poupart’s 
ligament, on the infide of the correfponding artery. 


§ 7. Veins of the Pelvis. 

Vena iliaca externa. After the crural vein gets from under 
Poupart’s ligamentum, it is called vena iliaca externa ; this re- 
ceives feveral fmall rami from the neighbouring lymphatic - 
' glands. 

On the infide, after it gets into the abdomen, it receives 
the vena epigaftrica ; which runs down along the back part of 
the mufculi recti, from which it chiefly comes; but recéives 
aifo-branches from the broad mufcles of the abdomen, which 
penetrate from without inwards : near its termination, it gets 
{mall branches from the conglobate glands. 

. The beginning of the vena epigaftrica runs downward, from 
the ramifications of the mammaria, with which it communi- 
cates, accompanying the epigaftric artery. At the infide of 
the epigaftric vein, a branch is fometimes received from. the 
mufculus obturator internus, where a communication is alfo 
made with the vena obturatrix. . 

Near the end of the former vein, the iliaca externa receives 
a branch which comes down along the infide of the crifta of 
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the os ilium ; and admits others on each fide, from the late. 
val and pofterior and lower portions of the mufculi abdominis, 
from the mufculus iliacus, &c. So that the external iliac 
vein, lying on the pfoas and iliac mufcles, receives almoft the 
fame branches with the artery of the fame name, and follows 


an 


the fame courfe. 

After admitting the branches alisady mentioned, the sii 
of the vein joins a large vein from the cavity of the pe 
called vena iliaca interna, or hypogaftrica. : 

Vena ihaca interna. The hypogaftrie or internal iliac vein, 
runs behind the artery of the fame name, making the fame 
kind of arch, into which the following branches open. 

Of the branches which form the hypogaftric vein, we find 
firft a large branch running from the lower part of the os fa- 
crum, and two or more which come upward through the 
notch of the os ilium from,the buttocks, anus, neighbouring 
portion of the mufculus peétineus, and. from the external 
parts of generation, nearly in the fame manner wich the ar- 
tery which accompanies them, 1; 

The veins that come fram the anus, are termed agpieaathi 
dales externa ; and thofe that come from the parts of genera- 
tion, pudicae internae. ‘Vhe external haemorrhoidales commus 
nicate with the internal veins of the fame name, which go ta” 
‘the vena mefaraica, one of the branches of the vena poytae. 

The hypogaftric vein receives branches which come into the 
pelvis, above the fuperior facro-fciatic ligament ; and before 
they come in, they are ramifed chiefly upward and downward, 

Within the pelvis it receives a large branch called vena cbtus 
yvatrix, which comes through the foramen thyroideum from 
the obturator mufcles, adductores femoris, and neighbouring» 
parts. . | 

The vena obturatrix, after it perforates the mufcles, receives 
branches’exteriorly from the gufculus iliacus, the fuperior part » 


of 
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of the obturator forests) and from the os ium, near its fym- 
phyfis with the os ifchium. 

Interiorly, the fame obturator vein receives another branch, 
which comes from the ureters, bladder, and internal parts of ; 
generation in both fexes. It communicates with the fperma- 
tic veins, and is more confiderable in women than in men. 

Into the pofterior or convex part of the arch, the iliac vein 
receives a branch from the fuperior lateral part of the os fa- 
crum, which comes from the mufculus facer, or lower part of 
the multifidus fpinae, and other mufcles near it, and from the 
cavity of the bone, pafling through the firft great hole. 

A little lower, on the fame fide, it receives another, which 
comes much in the fame manner with the spire though 
the fecond hole. 

Into the external lateral part of the fame arch, a little ante- 
Fiorly, it receives a large branch, which runs behind the great 
{ciatic finus, and comes from the mufculi glutaei, pyriformis, 
and gemelli. After receiving thefe different branches, it joins 
the external iliac vein. 

Vena iliaca communis. The hypogattric vein, running up 
in the pelvis, joins the external iliac to form the common 
iliac vein, in the fame manner that the iliac arteries are con- 
netted with the aorta; but the union is about a finger’s 
breadth lower than the bifurcation of the aorta. 

The external vein in adults feems to be in a line with the 
common iliac, and the Lypogaftrica only a branch ; but in the 
foetus there is a confiderable variation. | 

Dhefe veins follow nearly the courfe and diftribution of the 
iliac arteries, except that the hypogaftric vein does not receive 
the vena umbilicalis. The external iliac veins lie more or lefs 
on the infide of the arteries, in the manner already faid ; but 
the hypogaftric veins, in the bottom of the pelvis, lie almoft 
behind the arteries on the fame fide. 
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‘To the common trunk of the iliac veins, and fometimes to 
the origin of the iliaca externa, a particular branch comes in. 
from the mufculus pfoas, iliacus, and quadratus lumborum ; 
fome of which communicate with the laft lumbar vein. 


§ 8. Veins on the Back bart of the Abdomen and Loins. 


THE two common iliac veins unite to form the vena cCa- 
ya. Into this union, and often into the end of the left iliacas. 
the vena facra goes in, having accompanied the artery of the 
fame name in its diftribution to the os facrum, to the nerves. 
which lie there, and to the membranes which cover both fides 

of that bone. a 

The extremity of the trunk of the vena cava, lies in fome 

fubjeSts behind the origin. of the right iliac artery 5 in others, 


it is the left iliac vein which paffes there, and confequently. 


crofles the right iliac artery, The cava pafles up through the 
abdomen on the fore-part of the lumbar vertebrae, and on the 

right fide of the aorta. ‘ 

+ It receives pofteriorly the venae lumbares ; which common- 
ly end in pairs, in the fame manner as the correfponding ar- 
teries go out from the aortas ‘Thefe may be divided into fu- 
Perior and inferior veins. 

© “Pheir terminations vary in different manners. Sometimes 
tae cava receives a branch from each fide below the firft ver- 
tebra of the loins,’ which, like a common trunk, receives the. 
lumbar veins. This branch communicates with the azygos. 

Sometimes a confiderable branch cores into the lower ex- 
tremity of the cava, near the union, chiefly on the right fide ; 
which, having run down between the bodies and tranf{verfe 

apophyfes of the vertebrae, receives the venae lumbares; and 
communicates with the azygos. 

Sometimes a like branch goes to the beginning of the left 


vena iliaca 5 and having run down on that fide in the fame 


manner, 


f 
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manner, admits the lumbares. This branch likewife com- 
municates with the azygos, and with the fuperior or defcend- 
ing ramus lumbaris. . 
The venae lumbares on one fide communicate by tranfverfe 
branches with thofe of the other fide, and likevife with each 
other by branches more or lefs longitudinal. The firft and 
fecond ofterr go to the azygos, and thereby they communi~ 
cate with the intercoftal veins. 
The lumbar veins come from the mufcles of the abdomen, 
quadratus lumborum, pfoas, iliacus, &c. and they receive 
{mall branches in their paflage from the fubftance of the bo- 
dies of the vertebrae. They get branches forward from the 
neighbouring vertebral muicles, and from the canal of the 
fpine, and communicate with the venal finufes in the fame 
_ manner as the intercoftals do. 
Having got ag high as the arteriae renales, the vena cava 
receives the veins of the fame name, termed formerly venae 
emulgentesy and which are the largeft of all the veins that go PEW aae 
to the cava inferior, from the beginning to the ele where/igs” Piges 
runs behind the liver. 
The right renal vein is the fhorteft, and runs up a fi 
obliquely, becaufe of the fituation of the | kidney. Thd te ieee 
vein, which is the longe(t, crofles on the forefide of Wee, 


. iF 


trunk of the aorta, immediately above the fuperior mefentte7>-., . ees 
y fz? 2 & a 
~ric artery, and both veins accompany the renal arteries. le 


‘They receive the venae capfulares which come frome the 
glandulae renales, and branches from the ven2e adipof: ae 
which come from the fatty covering of the kidneys ; and or- 
dinarily the left renal vein receives the left {permatic vein. 

A little below the renal veins, the trunk of the cava re- 
ceives anteriorly the right vena fpermatica. The left {per- 
matic vein goes commonly, though not always, to the left 

-renales. Both veins accompany the correfponding arteries. — 
Tn 
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In their paffage, they receive feveral fmall branches on 
each fide, from the peritonaeum and mefentery ; where they 
feem to be joined by anaftomofes with the venae meferaicae, 
and confequently with the vena portae. it 

They fometjmes bring a confiderable branch over the iliac 
mufcle, which is farmed of two others; ane ramus runs 
down from the membrana adipofa of the kidneys, the other 
runs up on the laft mentioned mufcle. 

About the fame height with the fpermatic vein, the in- 
ferior cava receives pofteriorly, in fome fubjects, a branch 
which runs downward, after communicating with the vena 
azygos. Sometimes this branch goes into one or other of 
the renales, and appears to be a true continuation of the ex- 
tremity of the azygos. — 

Behind the liver the vena cava receives the venae diaphrag- 
maticae or phrenicae, which come from the diaphragm, and 
appear chiefly on its lower fide, one towards the right hand, 
the other towards the left, The right vein is more backward 
and lower than the left. ‘The left comes partly from the pe- 
ricardium, and partly from the diaphragm; and fometimes 
they receive rami from the capfulae’ renales, which corre{; 
pond with branches fent out by the arteriae phrenicae. 

The inferior cava paffles next through the pofterior part of 
the great fiffure of the liver, penetrating a little into the 
fubftance of that vifcus, between the great lobe and the lo- - 
bulus Spigelii ; being, however, covered but very little, on 
the pAckide, by the fubfiance of the liver, after it reaches 
the lobulus. 

In its paflage, it receives commonly three large branches, 
called Venae hepaticae, which are ramified in the liver. Some- 
times there are only two, and fometimes four. 

- Befides thefe large branches, it receives fome other fmall 
enes, either before, or immediately after it enters the liver 5 
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which, according to fome anatomifts, anfwer to the branches 
of the hepatic artery, as the large branches do to thofe of 
the vena portac. 3 

In the foetus, as the vena cava pafles by the liver, it receives 
the duétus venofus, which communicates with the finus of the. 
vena portae, and in adults is changed to a flat ligament. 
"The vena cava having received thefe branches, perforates 
the tendinous portion of the diaphragm and the pericardium ; 
and, running about a quarter of an inch within the pericar- 
dium, opens into the under part of the right auricle. 


EXPLANATIONS of Tas. XV. and XVI. 


‘Tas. XV. Reprefents the Heart and Blooa- | 
veffels, 


A, The heart. 

B, The aorta afcendens. 

C, A trunk from which the right fubclavian and right carotid 

“arteries are fent ‘olf (Thofe on the left fide come off fe- 
parately.) The fubclavian artery pafles over to the arm 
behind the fubclavian vein.. The carotid artery runs up 
to the head, partly covered by the internal jugular vein. 


D, The facial artery, which tal off the coronary arteries 
U 


of the lips. 

£, The deep temporal artery. 

#, The defcending aorta. 

G, The right common iliac artery, which divides into the 
external and internal iliacs. | 

H, The femoral artery, which is a continuation of the exter- 
nal iliac artery. | 

d, The anterior tibial artery, fending branches tothe fore . 
part of the leg and upper part of the foot. 


1. The 
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x, The frontal vein running down to form 

2, The facial vein. | 

3, Deep temporal vein. 

4, Occipital vein. 

s, The external jugular vein. 

6, The internal jugular vein, lying on the outer and fore- 

part of the common carotid artery. 

4, An arch on the palm of the hand, which runs napely to. 

8, The radial vein, and partly to 

9, The ulnar vein. The two laft veins run clofe by the 
fides of their correfponding arteries. 

10, ‘The cephalic vein. 

r1, The bafilic vein cut. On the left fide it is entire. 

12, Branches running up to form | 

13, The humeral vein. ) 

14, The external thoracic veins $ running Ape with their ar- 
teries) [N.B. In many parts, the veflels are fo fmall, 
that one trunk muft repreient both ahr and vein. ] 

rg, The axillary vein. . 

16, The fubclavian vein, receiving the jugular and other 
veins from the head and neck. 

17, The vena cava fuperior. 

-y8, Veins from the upper part of the renee forming 

19, The anterior tibial vein, which hes clofe by the fide of 

’ the correfponding artery. | 


20, The venae profundae femoris. 


-91, The upper part of the vena Be pecncs ; ths 
\ 


a 


22, The femoral vein. 

23, The common iliac veins, Pama of the external and in- 
~ ternal iliacs. 

24, Vena cava inferior. 

25, The renal veins covering the arteries. 

26, The diaphragmatic veins. a 

Tas. 
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TAB. XVL Exhibits a Back-view of the Blood 
eins a veffels. 


4, The occipital veffels. 

B, The deep temporal veffels. 

C, The cervical vefiels. 

D, The fcapulary veflels. : 

, F, Deep humeral branches Sen altlaytoy ate with others at 
the elbow. | 

G, The pofterior interoffeous vefiels. 

H, Intercoftal veffels. 

I, Arteriae and venae gluteae. 

K, Sciatic veffels. 

L, Arteria et vena poplitea. 

MM, Pofterior tibial veffels. 

N, Fibular veffels. 
N. 3. The vefiels being fo fmall, both vein and artery are 

reprefented. by one trunk. 


CHAP. VIL 
Of the ‘ABSORBENT SYSTEM. 


OR the difcovery of the principal parts of this fyftem, we 

_ are chiefly indebted to Afellius, Pecquet, Rudbeck, Jo- 

lyffe, and Bartholine. Some of the veflels of which it confifts 

had indeed been feen and mentioned by their predeceflors, but 

it was in too curfory a manner to give them any title to the 

difcovery. ‘Thus the lacteals fad been feen in kids by Erafi- 
ftratus, who calls them arteries, as we are informed by Galen : 
And 
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And the thoracic duét had been feen by Euftachius, who 
fpeaks of it as a vein of a particular kind; (fee Euftachius de 
Vena fine Pari. ) 

In 1622, Afellius difcovered thofe mate on the mefentery, 
which, from their carrying a milk-like fluid, he denominated 
Jaéteals. This difcovery being made by opening a living dog, 
anatomifts were thence encouraged to make experiments on 
living animals; and Pecquet, on opening a dog in the year 
1651, found a white fluid mixed with the blood in the right 
auricle of the heart. Sufpecting this fluid to be chyle, he en- 
deavoured to determine how it got from the lacteals into the 
heart: this he found was by means of the ductus thoracicus, 
which he traced from the laCteals to the fubclavian vein ; and 
thus he clearly proved the exiftence of that duct which we 
now confider as the trunk of the fyftem. Juft before this time 
the lacteals had been fuppofed to terminate in the liver ; con- 
formably to the idea which the phyfiologifts of that period | 
had adopted about the ufe of this organ, which from the au- 
thority of the older anatomitts, they believed was the sieu 
haemato-poeticum. 

In the years 1651 and if 52, Rudbeck, Joly fie, and Bartho- 
line, difcovered the other parts of this fyftem, which, from 
their carrying a tranfparent and colourlefs fluid, are called 

the /yniphatic vefféls. 
After this period, Nuck, by his injections of the ‘eustnt 
glands; Ruyfch, by his defcription of the valves of the 
lymphatic vefiels ; and Dr Meckel, by his accurate account 
of the whole fyftem, and by tracing thofe veffels in many 
parts where they had not before been defcribed, greatly in- 
creafed our knowledge of this fyftem. 

Befides thefe authors, Drs Monro and Hunter have called 
the attention of the public to this part of anatomy, in their 
controverfy concerning the difcovery of the office of the lym- 
phatics. Me: 

When 
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When the lymphatic veffels were firft {een and traced into 
~ the thoracic duct, it was natural for anatomifts to fufpect, 
that as the lacteals abforbed from the cavity of the inteftines, 
the lymphatics, which are fimilar in figure and ftructure, 
might poflibly do the fame office with refpect to other parts 
of the body: and accordingly, Dr Gliffon, who wrote in 
_ 1654, fuppofed thefe vefléls arofe from cavities, and that they 
were ablorhents:: and Frederic Hoffman has very, explicitly 
confirmed the doctrine. But anatomifts in general were of 
a contrary opinion ; for from experiments, particularly fach, 
as were made by injections, they thought, that the lymphatic 
vefiels did not arife from cavities, and did not abforb, but. 
were merely continuations from fmall arteries. The doctrine, 
therefore, that the lymphatics, like the laCteals, were abfor- 
bents, as had been fuggefted by Gliffon and by Hoffman, has 
been revived by Drs Monro and Hunter, who have contro- 
verted the experiments of their predeceflors in anatomy, and 
have endeavoured to prove that the lymphatic veffels are not _ 
continued from arteries, but are abforbents. 

To this doctrine, however, feveral objections have been - 
flarted, particularly by Haller, (Elem. Phyf. 1. 24082533) 4 
and it has been found, that before the doétrine of the lyme 
phatics being a fyftem of abforbents can be eftablifhed, it muft 
firft be determined, whether this fyftem is to be found in 

_ Other animals, befidés man and quadrupeds.- Dr Monro and 
Mr Hewfon claim the merit of having proved the affirmative 
of this queftion, by difcovering the lymphatic fyftem of birds, 
fifh, and amphibious animals. See Phil. Tr. v.58. and 59. 
See alfo Monro on Fifhes, — 


Section I. of the Abforbent Sy fem in general. 


¥ 
Lue abforbent fyftem confifts of the lacteals, the lympha- 
tic veilels, the thoracic du&t, which is their common trunk, 
and the glands called conglobate. | ; 
Vou. Il. BB The 
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The latteals begin from the inteftinal tube, and can for 
the moft part be feen in a dog or other large quadruped that . 
is killed two or three hours after eating, when they appear 
filled with a white chyle: but they do not always convey a 
fluid of this colour; for, even in a dog, if opened long after: 
a meal, they are found diftended with a liquor that is tranf- 
parent and colourlels like the lymph ; and in birds the chyle 
is never found white, but always tranfparent ; thefe veflels, 
therefore, might, with 4s much propriety, be called the /ym= 
phatics of the inteftines. | 

The lymphatic veffels are fimall pellucid tubes that have 

stow been difcovered in moft parts of the human body : the - 
fluid they contain is generally as colourlefs as water’; a circume- 
ftance which procured them at firft the name of dudfus aquofi, 
and afterwards that of vafa lymphatica. ‘The courfe of the 
lymph, like that of the chyle, is from the extreme parts of 
the body towards the centre, and many of the lymphatic vef- 
sls lie clofe to the large blood-veffels. If therefore a ligature 
be made on the blood-veflels of the extremities of a living 
dnimal, or of one juft dead, that’ ligature, by embracing the ~ 
fymphatics, will flop the courfe of the lymph, which by dif- 
tending the veflels will make them vifible below the ligature: - 
~All the la@teals, and moft of the lymphatic veficls, open in- 
¢o the thoracic duét, which lies upon the fpine, and-runs up’ 
towards the neck of the animal, where it commonly opens in- 
to the angle between the internal jugular and fubclavian veins 
of the left fide; and thus both the chyle and lymph are mix- 
ed with the blood. If therefore a ligature be made on the 
thoracic duct immediately after killing an animal, not only 
the lacteal, but alfo the lymphatic veflels, in the abdomen — 
and lower extremities, become diftended with their natural 
Auids, the courfe of thofe fluids being ftopped'by the ligature. 

The lacteals, the lymphatics, and the thoracic duét, have’ 
sheir coats thinner and more pellucid than thofe of the blood 

mage  veffels. 
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yeflels. But although their coats are fo thin, they are very 
ftrong, as we daily fee on injecting them with mercury, fince 
they refift a column of that fluid, the weight of which would 
burft the blood-veffels. 
The thinnefs of the coats prevents our dividing them from 
one another, and thereby afcertaining their number, as we 
do thofe of the blood-veffels.. But as the bleod-veffels have 
a denfe internal coat to prevent tran{fudatien, we have reafon 
to believe the lymphatics have the fame. And as the blood~ 
veflels have a mufcular coat, which aflifts in the circulation, 
fo may the lymphatics. This is rendered probable from 
‘what Dr Haller fays of his having found them irritable in his 
experiments, and alfo from what is obferved on feeing them 
in living animals diftended with their lymph, in which cafe 
they appear of a confiderable fize ; but upon emptying them, 
they contraét fo much as not to be eafily diftinguithed. This 
experiment, Mr Hewdon informs us, he frequently made in 
the trunk of the Jacteals in a goofe, and on the lymphatic 
veflels on its neck ; beth of which, when diftended with their 
- natural fluids, are as large as a crow-quill ; but, upon empty- 
ing them in the living animal, he has feen them contract fo 
‘much that it was with the greateft difficulty he could diftin- 
guifh them frem the fibres, | 
The coats of the lymphatic veffels have, in common with 
all other parts of the body, arteries and veins, for their nou- 
rifhment. ‘This is rendered probable by their being fufcepti- 
‘ble of inflammation; for they are frequently found in the 
form of a cord, painful to the touch, and extending from 
an ulcer to the next lymphatic gland. Thefe painful {welle 
ings of lymphatic veffels likewife fhow that their coats have 
feniibility, and therefore that they have nerves as well as ar- 
teries and veins. Befides, we can-clearly trace, in different 
parts of the body, blood-veffels running along their furfaces. 
The lymphatic fyftem in moft animals, but particularly in 
man., 
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man and quadrupeds, is full of valves. Thefe valves have 
_ been painted by the celebrated Nuck, Ruyfch, and others, 
and are much more frequent than in the common veins, and 
thence thefe lymphatics have fometimes been diftinguifhed by 
the name of valvular lymphatic vefels. Thefe valves are gene- 
rally two in number, are of a femilunar fhape, and the one is 
fometimes much larger than the other. In moft parts of the 
body thefe valves are fo numerous, that there are three or four 
pair in an inch, but fometimes there is no more than one pair, 
and fometimes feveral inches appear without a valve. They are 
lefs numerous in the thoracic duct than in the branches of the 
fyftem; thence it might be fuppofed, that in proportion as we 
_ go from the trunk to the branches, we fhould. find them in 
greater number : but this is not always true, for Mr Hewfon 
obferved them more numerous in the lymphatic veffels of the 
thigh than on thofe of the leg. ‘When the vefiels are diftended 
with lymph, they appear larger on that fide of the valves next 
the heart ; which fometimes gives a lymphatic veflel an ap- 
pearance of being made of a chain of veficles : as fuch they 
are reprefented by fome authors ; but it is an appearance that 
very feldom occurs in the human body. In quadrupeds, how- 
‘ever, this appearance is very remarkable. Wherever a lyme: 
phatic vefiel enters the thoracic duct or a red vein, we find 
either one or two valves which prevent the return of the 
lymph, or hinder the blood from getting into the lymphatic. 
Laftly, the lymphatic fyftem, in different parts of its courfe, | 
has the glands called conglobate or lymphatic. Thefe glands 
are fo placed, that the veflels come in on one fide, and. pafs 
out on the other, in their way to the thoracic duc. They are 
commonly of an oval, though fometimes of a round form, 
and frequently fomewhat fattened, and of various fizes, fome 
being no larger than a millet feed, while others are almoft an 
inch in diameter. They vary in colour in different parts of 
the body, and at different times of life, In young people 


: they | 
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they are generally of a reddifh or brown colour ; but become - 
paler with age : They have a fhining external furface, which is 
owing to a fmooth denfe coat that covers them. Like other: 
glands, they have arteries, veins, and nerves, which enter 


into their compofition ; but with refpect to the reft of their 


ftructure, anatomifts are much divided in opinion ; fome en- 
deavouring to prove that they are formed of cells, while o- 
thers of equal credit confider them as a collection of veffels. 
‘Before the difcovery of the lymphatic veffels in birds, fith, 
and turtle, fome anatomifts have confidered thefe glands as 
_ fo effentially neceffary to the lymphatic fyftem, that they have 
generally fet about difcovering the veflels by firft looking for 
the glands; and wherever they found glands, they pronoun- 
ced that there muft be ve-Tels ; and when no glands could be 
feen, they thought it as certain a proof of there being no vef- 
fels. But that the glands are wanting in fome animals, is 
now generally known. 


Section Il. 4 particular Defcription of the Abforbent Sy fem 
; in the Human Body. | 


Tue abforbent fyftem, befides the glands, is divided into 
three parts, viz.-The la¢teals, the lymphatic veflels, and the 
thoracic duct. The lacteals belong to the inteftinal tube ; ‘the 
lymphatics, to all the other parts of the body ; and the thoracic 
duct is the common trunk which receives both the la¢teals and 
lymphatics. We fhall give a particular defcription of thefe, 
chiefly from Hewfon, Mafcagaj, and Cruikfhank, by whofe 
_ indaftry this part of anatomy has been fo greatly illuftrated. | 


re: Lymphatic V. effels of the Lower Extremities. 
‘sEse may be divided into two kinds, viz. a {uperficial, 
and a deep-feated. | 
The fuperficial lymphatics confift of numerous veffels that 


lic between the fkin and the mufcles, and belong to the fur- 
face 
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face of the body or the fkin, and to the cellular membrane 
which lies immediately under it. Numerous large branches 


of them can be readily enough difcovered in the limbs of | ° 


dropfical fubjeéts.. Many of them run upon the top of the | 
foot: one of them is reprefented Plate XVII. fig. 1. (10) 5 
others are generally to be found juft under the inner ankle ; 
tubes have been introduced into two of them, whereby they 
have been filled the whole length of the lower extremity, as 
is feen in this figure. vod 

The greater number of fuperficial lymphatics accompany 
the vena faphena major. They can be firft traced from the 
toes, where they run fomewhat like the arteries and veins. A 
plexus, confifting of feveral veflels, runs over the top of the 
- foot with the faphena to the inner ankle, and from thence 
upwards to the inner fide of the knee. Here they are joined” 
by another plexus which arifes from the fole, and paffes up on 
the inner and back part of the leg. A third plexus arifes from 
the outer-fide of the foot, and runs by the outer ankle. Up- 
on the outer part of the leg, thefe f{plit into two divifions;_ 
one of which croffes obliquely over the fore-part of the leg to 
the lymphatics, at the 1 inner fide of the knee, while the re- 
maining part accompanies the vena faphena minor, and runs’ 
to the glandulae popliteae.: From the infide of the knee a 
plexus runs up, confifting of from a dozen to twenty trunks, 
which pafs afterwards on the anterior and inner fide of the 
thigh to the inguinal glands. In their paflage they receive 
branches from the outer and back parts of the thigh; but 
thefe are few in number when compared with the reft. 

The lymphatic glands of the groin are fix, feven, eight, or 
upwards; they vary much in number: Of thele, fome lie in. 
the very angle between the thigh and the abdomen, and others 
lie a few inches down on the fore part of the thigh. The 
lymphatic veffels, above-defcribed, enter the lowermoft of 
thefe glands, which in the fubject of this figure are four in 

number, 
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number, viz. (15, 153 16, 16.) One or more of thefe’ 
branches, however, frequently avoids the glands, as at (17)3 
which afterwards bends over it at (18) to the gland (19) ; 
from which veflels go to the other‘lymphatic glands (20, 20} 
that lie in the angle between the thigh and the abdomen, and 
fometimes a few enter no glands till they reach thofe. on the: 
infide of Poupart’s ligament. 

Numerous lymphatics alfo pafs into the inguinal glands 
from the fuperficial parts of the abdomen and pelvis. « See 
. Mafcagni, ‘Tab. it. ' : 

It is into thefe upper glands alone that the lymphatic vef- 
fels of the genitals enter, fo that the venereal bubo,’ which 
arifes in confequence of an abforption of matter from the or 
gans of generation, is always feated in thofe upper glands, and: 
the lower glands (15, 153 16, 16), are never affected, except 
by the regurgitation of the matter, or from their vicinity to 
the glands firft difeafed, which very feldom happens. And, 
as the upper glands are affected by the abforption of matter 
- from the genitals, fo the lower are commonly firftt affected 
from the abforption o: the acrid matter of an ulcer, difeafed. 
joint, or carious bone, in the parts below thefe glands ; a cir- 
cumftance that may aflift us in the diagnofis of thefe two 
kinds of buboes: Remembering, however, that this rule may’ | 
 be'liable to an exception from one or more of the lymphatic 
veflels paffing the lower glands, and only entering at the up- 
ei as is' {een at (17) in the fame figure. 

~ Inthe penis three principal vefiels commonly take their 

origin from the prepuce. Thefe foon unite, but afterwards 
feparate upon the middle of the dorfum penis into two parts ; 
one of which goes to the inguinal glands on the right fide, 
the other to thofe of the left. | 

The deep-feated lymphatics arife from the glands and bedy 
of the penis, and accompany the arteries into the lower part 

of the pelvis. Hence if venereal matter be abforbed by thefe — 

: veilels, 
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-veflels, the conftitution may be affected without our being a- 
ware of it. 

The lymphatic veflels of the tefticle are numerous and very 
large for the fize of this @rgan.. They arife from its coats, 
from the body of the tefticle, and from the epididymis; and _ 
after running along the fpermatic cord, they terminate in 
the lumbar glands. In their courfe they have few commu- 
nications with each other. 

The lymphatics of the fcrotum, which are allo numerous, 
go chiefly to the glands of the groin, though fome pafs sid 
with thofe of the tefticle to the lumbar glands. 

The lymphatic vefiels of the penis and {crotum having j join- 
ed thofe of the thigh, a net-work is formed, which enters the 
abdomen under the edge of the tendon ef the external oblique 
mutcle, called Poupart’s ligament ; one of thefe veffels is feen 
in Tab. XVIII: (24).. This plexus on the infide of Poupart’s 
ligament confifts of many branches; fome of which embrace, 
the iliac artery, of which one is feen in (27) ibid. but the great- 
eft number of them pafs up on the infide of the artery, as is 
feen at (21, 22) Tab. XVII, fig. i. andeat (27) Tab. XVILL. . 
_ The fuperticial lymphatics of the inferior extremity are the 
trunks of thofe veflels which abforb from the ikin and the, 

cellular membrane immediately under it; but they likewife 
communicate with the deep-feated abforbents ; and the fame 
thing is to be obferved with refpect to the lymphatics on all 
the other parts of the furface of the body. ae 

Upon thefe vefiels, from the foot to the groin, there are 

commonly no other lymphatic glands than thofe of the ham. 
But this rule has likewile fome exceptions: For, even at the 
lower part of the leg, there is a very {mall one in the fubject 7 
from which this plate was taken, as reprefented at (43)s Tab. 
XVII. fig. i. and in another fubject Mr Hewfon faw a {mall 
dy mphatic gland near (14) 3 from which it may be concluded, 
that 
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that the lymphatic glands, even in the human body, are in 
number and fituation different i in different fubjects. 
Befides thefe fuperficial lymphatic veffels which lie above all 


the mufcles, or in the cellular membrane under the fkin, there ! 


‘are others deeper feated, that lie among the mufcles and ac- 


company the arteries; and like the veins, one lies on each 


fide of the artery. Of thefe the principal trunks can be dif- 
covered by cutting down to the pofterior tibial artery, near 
the inner ankle. By introducing tubes into thefe parts they 
may be injected; as has been done in feveral fubjects, one of 
which is reprefented Tab. XVII. fig. ii. | 
From the inner ankle at (13) zbid. thefe vefiels pafs up a- 
long with the pofterior tibial artery, being hid among the muf- 
_ eles on the back part of the tibia. _About.the middle of the 


leg they fometimes, though rarely, enter a fmall gland at (15), 


which has been fuppofed to exift more frequently than it real- 


ly does. Afterwards they are feen in the baek-part of the ham, 


_ Stilllying clofe to the artery, and in the ham they pafs through 
two or three glands which are commonly found there, viz. 
(18, 19, 20). But after they have paffed thefe glands, they 
_ commonly divide into two.or three branches, which accompa- 


ny the crural artery, and pafs with it through the perforation 


in the triceps mufcle. Befides thefe, fimilar, though fmaller 


lymphatics, accompany the anterior tibial and the fibular ages. 


ry ; thefe run likewife to the glands of the ham. The mufcle 
is divided in the preparation from which this figure was takcn, 
in order to give a better view of the lymphatics ; and the cut 
ends of the mufcle appear at (6, 6), though not very diftina- 
ly, ffom their being fhrunk by drying. ‘The lymphatic veflels 
having perforated the triceps, pafs. up with the artery, as is 
feen at (22, 23), and fometimes enter a land (24), which is 
deeper feated than thofe that appear in the groin: From 
this gland they pafs into the fuperficial glands, reprefented. at 
(45, 153 16, 16); where the lymph of the deep-feated and of 
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the faperficial lymphatics is mixéd, and is conveyedyinto the 
. body by the veffels feen juft above in the fame figure. At 
this part likewife the lymph from the penis: and fcrotum is 
mixed with that brought ‘by the two fets of lymphatics from: 
tle lower extremities ; and the whole enters the abdomen, un-— 

dér Poupart’s ligament, by” tlre plexus’ of ‘veffels reprefented 
Hig. i. at (21); and { in‘a part of it at Tabs XVHI. (24). 


‘fab. XVI. fig. i. reprefénts the lower extremity, with its 


more fuperficial lymphatic veffels, N° (1) is the {pine of ‘the ° 
of ilium, (2)'the os pubis, (3) the ihac artery, (4) the knee. 
The other references have been ese guaran in the courfe of the~ 
defcription. ° 


Fig. ii. gives a back? view of the lower’ catenin dieceed! 


fo ag to fitew the deeper-féated lymphatic veffels which accom- 


‘pany the-arteries:” (1) The os pubis. (2) ‘The tuberofity of 
the ifchium. (3) That part ofthe os ilium which was arti- 
culated with the os faerum. (4) The extremity of the iliac ars. 
tery appearing above the'groin. (5) The knée. (6, 6) THe 
ewo cut furfaces of the triceps mufcte; which’was divided to: 
ihew the lymphati¢ veffels that pafs through’ its perforation: 
along with’the crural artery. (7) The edge of the mufculus’ 
wracilis. (8) The gaftrocnemius and ‘oleus, much fhrunk by* 
being dried, and by the foleus being ferarated from the tibia’ to’ 
expofe the veffels. (9) The heel- (10) The fole of the foot: 
(11) The fuperficial lymphatic’ veffels pafling over the knee to” 
the thigh. (12)-The pofterior tibial artery. (13) A lympha- 
tic veflel-accompanying the pofterior tibial-artery. (14) The 
fame véflel crofling the artery: (45)°¢¥ fall lymphatic gland’ 
through whichthis deep-feated lymphatic vetlel paffes. (16) Thet 
lymphatic veile] pafling undera {mall part to the foleus, ‘which: 
ig left attached:to the bone, the reft being: removed. (17) The 
lymphatic véeflel croffing the popliteal artery. ! (18; TQ, 20) ' 
Lymphatic’ aati in‘the ham, through which the lymphatic 
veel pafies.! ofa rpThe Bieta’ veffel paling g.with the cru- 
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-yal artery through the, perforation of the triceps mufcle. 
| (22) The lymphatic vellel, after it has paifed the perforation 

of the triceps,. dividing into branches which embrace, the ar- 
tery (26). . (24) A lymphatic gland belonging -to. the deep- 
feated lymphatic veflel.. At this place thofe veflels pafs to the 
 fore-part of the groin, where they communicate with the fu- 
3 perficial lymphatic veflels. (a5) A part of the fuperficial lym- 
phatic veflels appearing on the brim of the pelvis. 


fig Abjorbent Veffels of the Trunk. 

‘Tue lymphatics of the lower extremities having now reach- 
ed the trunk of the body, and. having pafled under Poupart’s 
ligament, appear upon the fides of the-ofla pubis near the pel- 
vis at (24, 24) Tab. XVIII. A part of them. pafles- up along 
with the.jliac artery upon the brim of the pelvis 5 and another 
part dips downunto the cavity of the. pelvis,-and joins the in- 
‘ternal iliac artery near the {ciatic netch. At this place they 
are joined by the lymphatics from the contents of the pelvis, 
particularly from the bladder and the veficulae feminales in the 
male, and from the uterus-in.the female; and there are like. 
wife, feveral. branches »which pafs. through the fciatic notch 

from the neighbourhood of the glutaei mufcles, The lympHa-, 
tic veflels of the uterus, like its blood-veffels,.are much enlar- 
ged, and therefore eafily diftinguithed, in the ‘pregnant ftate 
of that organ. ‘They are in twodets ;, one runs along with 
the hypogaftric arteries and veins; the.other with the {per- 
matic veflels. ‘The lymphatics of the external parts of gene~ 
ration in the female go partly to the inguinal glands of each 
dide, and partly through the rings. of the external oblique | 
mui{cles to terminate in the’ glands of the loins or pelvis. At 

_ this part, where fo many lymphatic veflels join, there are com-= 

. gnonly one or two glands. | . 

Refides 
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Befides thofe lymphatic veffels which dip down into the ca- 
vity of the pelvis on the infide of the external iliac artery at 
(27, 27), there are others which keep on the outfide of that 
artery upon the pfoas mufcle, fome of which are feen on the 
left fide in the fame plate at (28). Ofthefe, one part pafles 
up to the loins at (32), and goes under the aorta in different | 
branches, getting from the left fide to the right, and joining 
the thoracic duét. | Another part paffes under the iliac arte- 
ries, and appears upon the os facrum at (30) making a beauti- 
ful net-work, joining the lymphatics of the right fide, and 
pafling under the iliac artery, to form the net-work (31) up- 
‘ on the upper part of the right pfoas mufcle. In different parts 
of this courfe from Poupart’s ligament to the loins, and alfo 
in the loins themfelves, there are, in moft fubjects, many lym- 
-\phatic glands; none of which were filled in the aire from 
which this plate was made. Le pene 

The lymphatic vellels of the right me ‘ne by Komi from | 
the left, having now reached the right lumbar region, appear. 
there in the form of a plexus of large veflels, and pafs through 
feveral glands, which occupied , the {paces (335 33) 33)s but 
not being injected in the fubject, they are not reprefented. At 
this part li ikewife they receive large branches, under the aorta, 
from the e plexus on the left fide of the loins, as is méntioned 
before ; ; and having at laft got up as high as the fécond, or 
more frequently the third, lumbar vertebra, they all join, ‘and 
_ forma fingle trunk called the thoracic dud, which i is feen at 
(36}. At this part they are likewife joined by the la&teals, 
which fhall be next defcribed. | : 

The lacteal veflels, fo called from their commonly conveying 
a fluid that is of {the colour of milk, are found in two fets which 
communicate with each other ; the internal begin from the 

inner furface of the inteftines, where each lacteal is at firft 
formed upon the furface of the villi by numerous {mall radiat-- 
ed pranshes, with orifices deftined to imbibe the nutritious 
fluid 


i] 
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fluid or chyle: From the cavity of the inteftines thefe veffels 
pafs obliquely through their coats, uniting asthey go, fo as to” 
form larger branches. They follow the courfe of the arteries 
andthe veins, and are double their number; one being fituated 
on each fide. ‘Thefe branches run on the outfide of the gut 
to get to that part which is next the amefentery ; and, whilft 
they are yet upon the gut, they are fometimes of a fize faffi- 
cient to admit a {mall pipe, fo that they have been frequently 
injeted with mercury in the human fubjeét. And in man, 
as well as in diffcrent animals, the external fet appear between 
the peritonaeal and mufcular coat, and commonly run fora 
confiderable way in the fame direétion with the inte(ine. 

From the inteftines they run along the mefentery and mefo- 
colon, towards the {pine ; pafling through the la¢teals in their 

_ way to the conglobate or mefenteric glands. Thefe glands 
divide the lacteals into two regions ; from the inteftines to the 
glands thefe veffels are called /afea primi generis ; and from 
the glands to the thoracic duct, daGea fecundi generis. (See 

Sheldon on the Abforbent Syftem.) 

The ladteals of the jejunum are larger and more numerous 
than thofe of the Hum. Thofe of the {mal! inteftines, as they 
run upon.the mefentery, commonly accompany the fuperior 
mefenteric artery, and unite, as they proceed, into larger 
branches ; fo that by the time ‘they arrive at the root of the 
mefentery, they are of a confiderable fize, as may be feen at 
(34). From the mefenteric artery they defcend by the fides 
of the aorta, and open at laft into the thoracic duét (36) ; the 
lacteals, or rather the lymphatics of the large inteflines, run 
fomewhat differently. Thofe from the caecum, and from the 
right part and great arch of the colon, join the trunks of the 
lacteals of the {mall inteftines about the root of the mefentery, 
whilft thofe from the reft of the colon terminate in the lum- 

. bar glands, or lower part of the thoracic dud, accompany the 
inferior mefenteric artery, atid communicate with the large 
lymphatic veflels near its rpot. | 
2 ii f : Into 
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. Into the thoracic duct at ( 36), likewife enters the lymph of 
¢he other abdominal vifcera. This is brought by a number of 
weflels, which in all the vifcera run ina faperficial, and ina 
deep fet, a plexus of them may be traced from each kidney, 
lying principally behind the. emulgent artery, and opening into 
large lymphatic veffels near the aorta. The lymphatics of.the 
kidney are feldom feen in the found ftate of that vifeus ; but 
when it is enlarged or ulcerated, they are fometimes diftinctly 
obferved ; 3 they run from its outer towards its inner edge, and 
immediately afterwards they pafs through the glands of the 
loins. ‘Lhe lymphatics of the glandulae -renales, or renal 
capfulae, likewife terminate in the. renal plexusiy aaiae. A. 

The lymphatic veflels of the {pleen pafs from the concave 
fide of that vifcus, along with the fplenic artery in the fnuo- 
fity of the pancreas, by the lymphatic veilels of which they are 
joined. The deep-feated lymphatics of the {pleen are very 
confiderable, and can be readily feen at its concave edge, but 
thofe on its furface are {mall and few in number ; in quadru- 
peds, however, as in the bullock, they are remarkably nu- 
anerous and large. 

Two fets of lymphatic veflels belong to the ganesh, she 


one running upon its lefler, and the other upon its greater 


curvature. Of thefe, the former accompanies the coronary 
artery, and pafies through fome lymphatic glands that lie by 
its fides. ‘Uhe other fet paifes from the great curvature of the 
ftomach, partly to the left and partly to the right fide. Thole 
on the left fide receive the lymphatics.of the left half of the 
great omentum, and run.with the lymphatics of the fpleen 
and pancreas to the thoracic hy Thofe on the right 
fide, receive the lymphatics from the right half of the great 
omentum, and pafs through fome lymphatic glands that lie. 
clofe to the arteria gafirica dextra.. Deicending by the BYe 
dJorus, they meet the piexus. that accompanied - the coronary 


artery ; and near the leffer curvature of the duodenim form 


a-confiderable net-wotk. Into this not only the lymphatics 


\ 


from 
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from the fpleen aan but likewife thofe from the gall-bladder, 
together with the deep feated: lymphatics of theliver. Several: 
branches proceed from this net-work; fome ranning under the: 
duodenum, and others over it; which all open into the thoracic: 
“duct, near the termination of the large trunk of the latteals, ‘as 
feen at(36). ‘Fhe thoracic duc is therefore the common trunk 
which receives the abforbent veflels of the lower extremities,. 
the lacteals, and the lymphatics of the abdominal vifcera. 

"Fhe lymphatics of the liver, Tike thofe of the other vifcera, 
are in two {ets ; one which lies upon the furface of the organ, 
and the other which accompanies the large blood-veffels in its’ 
centre. - Here thefe two fets are found to communicate with: 

‘each other very freely ; fo'that, by injecting mercury into the- 

lymphatic veffels which Jie upon its convex furface, we may” 
fill thofe which accompany the pori bilarii‘and vena portaruny 
in its centre. Moft of the lymphatic veffels which lic upon’ 
the convex furface of the liver, run toward its falciform ligase 
ment, and pafs through the diaphragm into glands which are 
fituared on the anterior part of the pericardium. © But others: 
of them run towards the lateral ligaments of the liver, where ~ 
they pais alfo through the diaphragm, and afterwards run om 

its upper furface, to join thofe from the ligamentum latum. 

‘Phis is the common courfe of the abforbents on the convex 

fide of the liver ; but there is great variety. 

From the glands above mentioned, a large trunk rns up 
Behind: the fternum, between the laminae of the anterior me~ 
diaftinum, and commonly joins the thoracic duct near its ter- 
mination. Sometimes, however, inftead of finding one trunk | 
behind the fternum, we meet with two or more on each fide 
of the thorax, accompanying’ the internal mammary veffels ; 
thofe of tHe left fide ending inthe thoracic dué¥; thofe in the 
right going into. the lymphatic trunk in that fide of the neck. * 

The lymphatics on the concave furface run towards the 
portae, where they} i0in thofe which come from the centre of 


the 
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the liver along with its large blood-veffels. After they get 
from the liver, they are found to be very numerous. They 
pafs into glands on the vena portarum ; and afterwards end 
in the thoracic duct, near the root of the {uperior mefenteric 
artery. It is remarkable, that the valves of thofe lymphatic 
veflels which run upon the furface of the liver, can readily be 
made to give way, fo that they may be injected from their 
trunks to their branches, with great minutenefs. | ye 
It has been fuggefted by Dr Meckel, that the.lymphatics of 
the ftomach do not open into the thoracic du& like thofe of. 
the other vifcera, but into the fanguiferous veins of the fto- 
‘mach. From repeated diffections of the human fubject, Mr 
Hewfon has, however, been convinced of the contrary, and 
likewife from analogy with other animals, particularly fifh, 
whofe lymphatic veffels either have no valves, or the valves: 
readily give way 5 fo that he has repeatedly pufhed injections 
from the thoracic duct into the lymphatics of their ftomachs, 
as he has alfo done into the lymphatics of the other vifcera 
contained in the cavity of their abdomen. 4. r 
The thoracic duct, which receives all the veliels that we 
have yet defcribed, differs in its fize in different fubjects ; but 
it is always {maller in its middle than at’ its beginning, as is 
feen in the plate. Sometimes its lower part (36) is {till larger’ 
in proportion than is there reprefented ; and that enlargement 
has been ealled receptaculum chyli ; it is confiderable i in fome 
guadrupeds, 1 in turtle, and in fifh ; but many anatomifts have | 
denied that there isany part of the thoracic duct! in the human 
fabjégt that deferves the name of receptaculunty having never. 
feen any thing like a pyriform bag, as it has been defcribed,, 
but merely an enlargement not unlike a varix, and that only 
in few fubjects; it generally appears only a little larger at its 
middle than at its ends. This lower extremity of the thoracic 
duct is formed by the union of two or three very large trunks 
of lymphatic veffels. ‘The firft and fecond. are formed by the. 
| lymphatics 
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lymphatics of the inferior extremities, and other parts already 
defcribed ; the third belongs chiefly to the lacteals. Thefe 


large veilels ynite fo as to form the du& over the third verte- 


bra lumberum, reckoning from above downwards. Upon the 


- fecond vertebra of the loins, the union of thefe veflels is fomee 
times twice or thrice as large in diameter as the duct is higher 


up; at other times little or no enlargement can be obferved. 
Thefe large lymphatic trunks which form the thoracic du& 
are fpread out upon the {pine, thofe of the right fide lying 


_ below the right crus diaphragmatis, and thofe of the left paf- 


fing between the aorta and the fpine; whilft the thoracic dud 
itfelf lies at firft behind the aorta; but afterwards pafles from 
that upwards, and a little to the right fide, till it gets before 
the firft vertebra of the loins. . Here it is fituated behind the 
right crus of the diaphragm, where it enlarges again; and 
fometimes forms a pyriform bag, which has been confidered 


by authors as the beginning of the duct. From this part it 


paffes upwards, being at firft covered by the crus diaphrag- 


_matis, and afterwards appears at (38) in the thorax, upon the 


{pine between the aorta and the vena azygos. In the thorax 
it receives fome lymphatics from the intercoftal {paces ; a few 
of which are feen at (39), and afterwards it receives veflels 
from the lungs. 

The fuperficial lymphatics of the lungs form a beautiful 
net-work, the larger branches running chiefly between the lo- 
bules, the {maller pafling over them; and here, as well as on 
the liver, and other parts, there are numerous valves, the exift- | 


ence of which has been denied by fome authors. From the 


lurfaceé they pafs to the root of the lungs, and-there they go 
through the bronchial glands. At this place they are joined 
by the deep-feated abforbents, which creep along the branches 
of the trachea, and likewife on thofe of the pulmonary artery 
and vein. Having left the glands, the principal part of thofe 
from the left lung form a trunk which terminates in the tho- 
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racic duét, behind the divifion of the trachea into its right 
and left branches. The reft of the abforbents of the left lobe 
pafs through glands behind the arch of the aortm, and which 
are likewife common to thofe of the heart, They run at laft 
into the thoracic duct near its termination in the red veins. 


After leaving the bronchial glands, the abforbents of the | 


right lung form three or four principal trunks ; one of which 
commonly afcends on the fore-part of the vena cava fuperior, 
and opens into the lymphatic trunk, that terminates in the 
veins of the right fide of the neck. The reft of thefe trunks 
go into the thoracic duct at the root of the lungs; and near 
this place the abforbents of the right and left lungs commu- 
nicate pretty freely together. : 

At the root of the lungs, where the large blood-veffels en- 
ter, are many glands called bronchial. ‘They are generally of 
a blackifh colour in the human fabject, and have been fufpect- 
ed to fecrete the mucus which is {pit up from the trachea ; but 
latter anatomifts having frequently diftinGly filled them with 
mercury, by injecting the lymphatic veffels of the lungs, think 
jt evident that they are not mucous but lymphatic glands. 

The abforbents of the heart, which have been known only 


by the latett anatomitts, come from its fuperficial and deep_ 


parts. Thefe afterwards form principal trunks which accom- 


pany the coronary arteries and veins, and like them the largeft 


. belong to the left ventricle. From the fide of the right coro- 
nary artery an abforbent pafles over the arch of the aorta to a 


gland commonly found behind the origin of the carotid arte-_ 


-yies. ‘The lymphatic accompanying the left coronary artery is 
formed of two principal branches ; one of which runs up in 
the groove between the ventricles, and on the fuperior furface 
of the heart ; the other runs ina correfponding groove on the 
under fice of the heart : and having reached the fpace between 
the auricles and ventricles, turns round to join the former 
branch near the origin of its correfponding artery. Frequent- 
| ee ly 
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ly, a third Hienehs comes in between the other two. .The. 
trunk runs next to a gland onthe other fide of the aorta and 


the under end of the trachea; and at this place, as was for- 


merly mentioned, the glands are common to the abforbents 
both of the heart and lungs. The abforbent accompanying 
the right coronary artery paffes into the trunk, which termi- 
nates in the right fubclavian vein ; while the other, accompa- 
nying the left artery, goes to the upper end of the thoracic 
duct. 

The thoracic dud, after receiving the veflels before men- 
tioned, paffes behind the afcending aorta, and goes to the left, 
fide, terminating in the angle between the jugular and fub- 
clavian vein. But, juft before its termination, it generally 
goes higher up than the angle, and then bends down towards 
it ; fee Tab. XVIII. n° 42, 43. ' Sometimes, though rarely, 
there are two thoracic ducts inftead of one. Sometimes the 
duct fplits near the upper part of the thorax; and the two 


branches, after {preading out from one another, commonly 


unite again at their termination in the angle between the ] ju 


gular vein and the fubclavian veins. 


To the preceding account, it may not be improper to add 
the defcription given of the LaGeal Sac and Dué by the late 
Dr Alexander Monro. 

_ © The receptaculum chyli of Pecquet, or faccus lacteus of 

Van Horne, is a membranous fomewhat pyriform bag, two- 
thirds of an inch long, one-third of an inch over in its largeft 
part when collapfed ; fituated on the frit vertebra of the loins 
to the right of the aorta, a little higher than the right emul- 
gent artery, behind the right inferior mufcle of the diaphragm; 
it is formed by the union of three tubes; one from under 
the aorta, the fecond from the interftice of the aorta and cava; 
the third from under the emulgents of the right fide. 


“ The lacteal fac, becoming gradually finaller towards its 


| upper part, is contracted into a {lender membranous BIBS) © of 
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about a line diameter, which is generally named the thoracic 
duét. This paffes between the mufcular appendices or infe- 
rior mufcles of the diaphragm, on the right of, and fomewhat 
behind the aorta; then, being lodged in the cellular fubftance 
behind the pleura, it mounts between the aorta and the vena 
azygos as far as the fifth vertebra of the thorax, where it is fha 
by the azygos, as this vein rifes forwards to join the defcend~ 
ing or fuperior cava; after which the duct pafles obliquely 
over to the left fide behind the oefophagus, aorta defcendens, 
and the great curvature of the aorta, until it reaches the left 
carotid artery ; behind which, on the left fide of the oefopha- 
gus, it runs to the interftice of the firft and fecond vertebrae of 
the thorax, where it begins tofeparate from the carotid, ftretch- 
ing farther towards the left internal jugular vein by.a circular 
turn, whofe convex part is uppermoft. At the top of this 
arch it fplits into: two branches for a line and an half; the 
fuperior branch receiving into it a large lymphatic veilel from 
the cervical glands. ‘This lymphatic appears, by blowing air 
and injecting liquors into it, to have few valves. When the 
two branches are again united, the duc continues its courfe 
towards the internal jugular vein, behind which it defeends, 
and, immediately at the left fide of the infertion of this vein, 
enters the fuperior pofterior part of. the left fubclavian vein, 
whofe internal membrane being duplicated, forms a femilunar 
valve that is convex externally, and covers two-thirds of the 
orifice of the duct; immediately below this orifice, a cervical 
vein from the mufculi fcaleni enters the fubclavian. 

ss The coats of the fac and duét are thin tranfparent mem- 


branes; from the infide of which, in the duct, {mall femilu- 


nar valves are produced, moft commonly in pairs; which are 


fo fituated as to allow the paflage of liquors upwards, but op~ | 


pofe their return in an oppofite courfe. The number of 


thefe is generally ten or twelve.: 
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« This is the moft fimple and common courfe, fituation, 
and ftructure of the receptaculum chyli and thoracic dué; 
but having had occafion to obferve a variety in thefe parts, of 
different fubjects, I fhall fet down the moft remarkable oz - 
them. 

“© The fac is fometimes fituated foie down than in the 
former defcription ; is not always-of the fame dimenfions ; is 
not compoied of the fame number of ducts ; and frequently 
appears to confift of feveral {mall cells or duéts, inftead of 
being one fimple cavity. 

«¢ ‘The diameter of the duct is various in moft bodies, and 
is feldom uniform in the fame fubjeét ; but frequently fudden 


enlargements or facculi of it are obfervable.—The divifions. 


which authors mention of this dué are very uncertain. [have 
feen it divided into two, whereof one branch climbed over the 
fore-part of the aorta at the eighth vertebra of the thorax, and 
at the fifth flipped behind that artery, to join the other branch 
which continued in the ordinary courfe.--The precife verte- 


bra, where it begins to turn to the left fide, is alfo uncertain: 


’ —Frequently it does not fplit at its fuperior arch ; in which 


cafe a large fac is found near its aperture into the fubclavian 
vein.—Generally it has but one orifice; though I have feen 
two in one body, and three in another : Nay, fometimes it di- 
vides into two, under the curvature of the great artery ; one 
goes to the right, another to the left, fubclavian vein ; and I 
have found this duct difcharging itfelf entirely into the right 
fubclavian.—The lymphatic veflel which enters its fuperior 
arch, is often fent from the thyroid gland. 

© Whether is not the fituation of the receptaculum chyli, 
fo much nearer the mufcular appendices of the diaphragm in 


- men than in brutes, defigned to fupply the difadvantageous - 


courfe the chyle muft otherwife have in our erect pofture ? 
** Does not the defcent of the end of the duct to the fubcla- 


“vian vein, and the opening of the lymphatic into the top of the 


| . arch, 
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arch, contribute to the ready admiffion of the chyle into that 
vein 2). 7 


In the defcription of the lymphatic veffels which lie near 
the trunk of the body, only a few glands have been mention- 
ed ; and in the figure where thofe veffels are exhibited, no 
glands are reprefented. For the lymphatic glands not being 
conftant either in number or fituation, the defcribing them 
particularly in any one fubject appeared lefs neceflary, fince * 
we cannot be fure of finding them exactly the fame in any 
other. It may, however, be neceflary to mention where they 
are commonly feen. | . 

The mefentery of the human fubject is well known to con- 
tain a confiderable number of them, from 100 to 1 50 or up- 
wards; they are likewife found in the mefocolon, where the 
lymphatics of the large inteftines pafs through them ; but 
here they are both fmaller and lefs numerous than in the me-. 
fentery. The ftomach has alfo feveral glands which belong 
to its lymphatic veflels, and lie near the arteria coronaria and 
the gaftrica dextra. There are likewife a few upon the omen- 
tum in fome fubjects; and there are alfo many by the fides 
of the pancreas, particularly near the leffer lobe of that vifcusy 
clofe to the duodenum. | 

Befides thefe glands which belong to the inteftinal tube, 
there are many more in the cavity of the abdomen, and a few _ 
in the cavity of the pelvis, which belong to the hyeapaes vef- 
fels of the other organs, | 

There is commonly a confiderable gland feen juft on the in- 
fide of the edge of the tendon of the external oblique mufcle, © 
called Poupart’s ligament, on the outfide of the iliac artery ; 
and there are others near that artery, where it lies upon the 
pfoas mufcle. ‘There are likewife commonly one or two near 
the internal iliac artery. in ‘the cavity. of the pelvis; fome on 
the furface of the 9s facrum behind © the rerkainss and gene- 
rally 
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rally a confiderable number on its “huape and upon the lum« 
bar vertebrae. 

Over the trunks of ,the blood-veffels of the fpleeng liver, 
kidneys, and renal capfulae, there are alfo lymphatic glands 
which belong to the lymphatic veffels of thefe organs. Inthe 
thorax, a few glands are found on the fore-part of the peri- 
cardium and upper furface of the. diaphragm, and belong to 
the liver or diaphragm. | Others are fituated between the la- 
minae of the anterior mediaftinum. 

There are likewife lymphatic glands fometimes obferved by 
the fides of the thoracic duét; particularly about the mid&le 
of the thorax 5 which glands belong principally to the veffels 
of the lungs. 

There are alfo many lymphatic glands (called bronchial) near 
the root of the lungs ; thefe glands are placed upon the lym- 
phatic veflels, juft where they quit the lungs. But no lym- 
phatic glands have yet been obferved in the fubftance of the 
lungs ; and the,tubercles, which fome fulpect to be obftructed 
lymphatic glands, feem to have a different origin, ‘There are 
likewife fome glands feen on the lymphatic vefléls which lie 
near the fubclavian veins at the upper part of the thorax, and 
which belong to the lungs. 

Befides thefe there are fome lymphatic glands upon the aor- 
ta near the oefophagus, and there are alfo others occafionally 
met with in the intercoftal {paces, and there are generally two 
or three contiguous to the thoracic duc at the lower part of 
the neck and upper part of the thorax, near the termination 
of that duct in the angle between the left jugular and the left 
fubclavian vein ; and a few are found over the internal mamn- 
mary veflels where the abforbents of the liver pafs up within 
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§ 3. Lymphatics of the Head and Neck. 


4 


Tue lymphatics of the head, like thofe in many other parts . 


of the body, are im two fets ; one belonging to the outer, the 
other to the inner, parts.of the head. Thofe on the outfide 
of the head accompany the blood-veffels, and pafs through 
glands in their way tothe neck. ‘Thofe accompanying the 
temporal artery go through {mall glands at the root of the 
zygomatic procefs, while the abforbents.of the occiput pafs. 
through others behind the maftoid procefs of the temporal 
bone. | 
Several anatomifts have feen an appearance of lymphatics 
both on the brain and its meimbranes, but none, even of the 
lateft authors, have been certain about them. ‘That the brain, 
_ however, has its abforbents, there can be little doubt; ,as is 
in fome meafure proved from the exiftence of lymphatics 
and glands, in, or on the outfide of, the paffages of the ar- 
teries and veins of the brain ; from {wellings in the lymphatic 
glands of thé neck, arifing from the difeafes of the brain ; 
from the abforption of water which has fometimes happened 
in cafes of hydrocephalus ; and from feveral other circum- 
ftances. 

From the faperficial and deep parts bf, the head, the ese 
phatics pafs through the glands fituated near the carotid ar- 


_teries and internal jugular veins, where they are joined by 7 


others, to be immediately defcribed. 

From the different parts of the face, the lymphatics chiefly 
accompany the branches and trunk of the facial artery. They 
come from the inner angle of the eye, from the nofe, lips, and 
cheeks. Some of thefe pafs through {mall glands on the out- 
fide of the buccinator mufcle, while the principal branches go 
through larger glands on the outer and under fide of the lower 
jaw, near the por sipopoing blood-veffels, and the inferior 


maxillary 
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maxillary gland. Others run through the glands on the up- 
per and under end of the parotid gland. The lymphatics of 
the inner fide of the nofe run principally with the internal 
maxillary artery, and pafs through the glands behind the an=, 
gle of the lower jaw, where they are joined py others from 
the inner part of the mouth.. Deeper than this, and near 
the internal jugular vein, the lymphatics of the tongue, and 
parts about the os hyoides, pafs through the glands which 
belong likewife to thofe of the deep parts of the head. 

- The glands which accompany the lower part of the artery 
that runs upon the face, are fometimes {welled in confequence 


of abforption from the lips, and alfo from gum boils; and- 


thofe which accompany the occipital artery, are frequently en- 
larged in confequence of abforption of matter from wounds 
of the fcalp; from which facts we are led to trace the courfe 
of the lymph even in the living body. In quadrupeds thofe 
veffels may be diftinctly feen, particularly in a dog or an afs, 
by pafling a ligature round the large blood-vetieis of their 
_necks immediately after killing them. Mr Hewfon made 
fome experiments of this kind, with a view to determine whe- 
ther the brain had lymphatic veffels ; but he informs us he was 
never able to fee any on that organ; neither when he tied 
up the lymphatics on the necks of thofe animals, nor when 
he diffected the human brain, with a view to. difcover thofe 
veffels ; although he particularly fought for them in the plex- 
us choroides, where they have been fufpected to be feen, and 
near the glandular pituitaria: but that although lymphatic 
veflels have not béen demonftrated in the brain, it is proba- 
ble from analogy that this organ is not deititute of them. 
The lymphatics already deferibed from the different parts 
which belong to the head, accompany the external and inter- 
nal jugular veins, though chiefly the latter, where they form 
a large and beautiful plexus, pafling through numerous glands 
in the whole length of the neck. At the under end of the 
Vox. IIL | Ee neck 
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meck they join the lymphatics of the fuperior extremities, and 
then form a common trunk to be afterwards mentioned. 

The glandula thyroidea has many lymphatic veflels, which 
can be inflated by blowing air into the cells of the gland ;. 
thefe vellels pajg on each fide of the trachea, one part going 
into the trunk, which terminates. in the right fubclavian and 
jugular, and the other joining the thoracic duct upon the 
left fide near its termination. | | 

In Tab. XVIII. which exhibits the trunk fo prepared as. 
to fhew the lymphatics and the thoracic duét, (1), is the neck. 
(2) The fhoulder. (3) The arm. (4) The out end of the 
clavicle. (5) The extremity of the firft rib. (6).The fubcla- — 
vian mufcle. (7) The rib. (8) The trachea. (9) The aorta 
afcendens. (10) The fpine. (11) Vena azygos. (12) The . 
aorta defeendens. (13) The caeliac artery. (14) The fupe- | 
rior mefenteric artery. (15) ‘Che right crus diaphragmatis. 
(16) The kidney. (17) The right emulgent artery. (18) 
‘The common iliac artery. (19) The divifion of the common’ | 
iliac into the external and internal iliac arteries. (20) The | 
cavity of the pelvis. (21) The {pine of the os ilium. (22) 
The groin. (23) A lymphatic gland in the groin, into which — 
lymphatic veffels from the lower extremity are feen to enter. 
(26) The pfoas mufcle with lymphatic veflels lying upon its — 
infide. (27) A plexus of lymphatics which having pafled o- 
ver the brim of the pelvis at (25), having entered the cavity — 
of the pelvis, and received the lymphatic veflels belonging to | 
the vifcera contained in that cavity, next afcends, and paffes ‘ 
behind the iliac artery to (29, 29) The right pfoas, with a) 
large plexus of lymphatics lying on its infide. (30, 30) : 

The plexus lying on each fide of the fpine.. (31, 31, 31,) 
. Spaces occupied by the lymphatic glands ; which are not 
here reprefented, not having been injected in the fubject. 
32) The trunk of the lacteals lying on the under fide of the’ 
fuperior mefenteric artery. (33) The fame dividing into two. 
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branches; one of which paffes on each fide of the aorta, 
that of the right fide being feen to enter the thoracic duct at 
{34)» (34) The thoracic duét beginning from the large lym- 
phatics. (38) The thoracic duét paffing under the curvature 
of the aorta to get to the left fubclavian vein. (39) A plex- 
“us of lymphatic veflels pafling upon the trachea from the 
thyroid gland to the thoracic duét. (40) The upper part of 
the thoracic duct lying between the left carotid and the left 
jugular vein, and paffling behind that vein downwards and 
outwards towards the angle between the left jugular and the 
deft fubclavian. (41) The extremity of the thoracic duét en- 
tering the angle between the left jugular and the left fubcla- 
vian vein. (46) That net-work pafling under the right fub- 
clavian vein, and under the fubclavian mufcle, the clavicle 
being removed. | 
N.B. The other N°s are explained in the courfe of the 
defcriptions. / > 


3 4. . Lymphatics of the upper Extremities. 


Like the leg, each arm has two fets of lymphatic vefiels. 
One fet, which lies immediately under the integuments, be- 
longs to the fkin and the ceHular membrane, connecting it to 
the mufcles; the other accompanies the large arteries, and 
belongs to the parts deeper feated. 

The fuperficial fets of lymphatic veflels are numerous, and 
may be difcovered in emaciated dropfical fubjects, by a care- 
fal diflection on the fore and back part of the arm. T hey a- 
rife firft from the fore-part of the fingers and palm of the 
hand, and run fomewhat like the veins. They go to the 
fere-arm, where they meet with others from the outer and 
inner edges of the hand. After running 2 little further, 
they receive many branches from the back part of the hand 
and fingers, and then form a plexus which furreands the 

greater 
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greater part of the fore-arm. Having got above the elbow, 
moft of them run near the bafilic vein, and commonly pafs 
through one or two {mall glands, a little above the internal 
condyle of the humerus, and over the brachial artery 5 but 


the lymphatics on-that fide of the arm next the thumb appear 


to pafs' through no glands till they reach the axilla. The reft 
of the lymphatics accompany the cephalic vein, and are but 
few in number; they pafs between the deltoid and pectoral 


mufcles, and then go through plands at the infide of the cla- © 


vicle.’ Of the deep-feated lymphatics of the arm, two com- 
monly accompany each artery, in the fame manner as the 
veins do: Having reached the upper end of the arm, they gd 
through the axillary glands, where they are joined by the 
dymphatics from the mamma and fide of the thorax, and alfo 
by thofe from the fhoulder. From thefe glands larger bran- 
ches run under the clavicle, and forma trunk, which receives 
thofe from the head and neck already defcribed.-. In ‘Tab. 


XVIL fig. 3. fome of the lymphatics are feen running on the | 


back part of the fore-arm at (6, 6) moft of them pafling on 


its outfide, and twitting to the fore-part, near the head of 


the radius, as at (7.) But. in this reprefentation, there is a 
veflel which pafles toward the infide, under the inner con- 
dyle of the os humeri at (8), and fends a branch amongft 
the mufcles; which branch perforates the interofleous liga- 
ment, getting between the radius and ulna to the fore-part, 
where it joins a deep- feated ane that had so cai the 
radial artery. 


Tn this figure, which exhibits a back-view 5G the faredra 


and hand, (1) Is the hand. (2) The lower extremity of the 
radius. (3) Phe lower extremity of the ulna. (4) The muf- 
cles on the back of the fore-arm turned afide to exhibit a 
deep-feated lymphatic veflel which perforates the interofleous 
ligament to get to the fore-part. (5) The olecranon. —The 
yeflels have been already referred to. 
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In Tab. XVIL. fig. iv.. the lymphatic veflels are feen on the 
fore-part of the upper extremity ; thofe fuperficial branches 
which paffed on the outfide of the back of the fore-arm ap- 

pearing now on the fore-part at (8); and afcending under the 

{kin that covers the fupinator longus, and the biceps, they en- 
ter fome glands in the axilla at (12, 12), whilf that veflel 
which pailed on the infide of the back of the fore-arm under 
the internal condyle, appears on the fore-part at (9), and jut 
above the condyle enters a gland (10),-and then paffes up on 
the infide of the arm, communicating with a lymphatic from 
the fore-part of the wrift, and pafling to the axillary glands. 

A fuperficial lymphatic is feen under the fkin, on the fore- 
part of this extremity juft above the wrift; a pipe was intro- 
duced at (7), andthe veffel thereby injected with mercury. 
Paffing under the intemaae nts over all the mufcles, this veffel 
joins the lymphatic from the back part of the fore-arm at (11), 
and there forms a plexus which pafles under the integuments, 
on the infide of the arm, to the axillary glands at (12). 

Befides thefe fuperficial lymphatics upon the upper extre- 

_ mity, others lie near the radial artery 5 one is injected with a 
pipe fixed at (13.) This veflel accompanies the radial artery, 
and paffes (14) firit under the interofleous, and then under the 
ulnar artery, which in this fubject runs over the mufcles. . 
Near the part where it pafies under the interoffeous artery, it 
receives the branch from the back of the fore-arm. > After 
paffing under thefe arteries, this lymphatic appears on the in- 
fide of the brachial artery at (15), where it is deep-feated. 
Afcending clofe to that artery, and near the middle of the 
arm, it paffes through the two glands (16, 16) ; after which 
it appears confiderably enlarged, goes under one of the arte- 
rjae anaftomaticae at (17, 18), and then afcends to the lym- 

phatic glands in the axilla (19, 19). 
In the above figure, which exhibits a fore view of the up- 
per extremity, (1) is the fcapula, (2) the clavicle, (3) the ex- 
tremity 
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tremity of the brachial artery, (4) the mufcles lying on the in- 

fide of the arm, (5) the inner condyle of the os humeri, (6). 
the lower extremity of the radius. The fubfequent N°* de- 

noting the veflels have been explained in the defcription. 

_ Thefe veflels, however, as they here appear, although re- 

prefented from a fuccefsful injection, are only a part of the 

_ large lymphatic veffels of the arm; and there are fome ac- 

companying the ulnar and interofleous arteries, that are not ' 
here injected. ‘They fhould moreover be confidered as only 

trunks of the lymphatics ; fince it is probable, that every (even 

the {malleft) part of this, as well as all other parts of the bo- 

dy, has fome of thefe veflels adapted to abforption. That 

this is the cafe feems to be proved by the experiments made 

withthe variolous matter ; for at what part foever of the arm 

that matter is inferted, the lymphatic veffels Gee it up and 

carry it into the body, as can be traced by its inflaming the 

conglobate glands jit which thefe veffels pafs, 


In Tab. XVII[. the termination of all the lymphatic veffels 
is exhibited. ‘Two of the trunks of thofe of the left arm are | 
feen at (42, 42). They pafs under the clavicle, whofe cut 
end is feen at (4); and under the fubclavian vein. Here, 
having joined, they form the large trunk (43), which appears 
yutt above the left fubclavian vein, and joins the extremity of 
the thoracic duct at its entrance into the angle between that 
vein and the jugular. 

The thoracic du& is not only joined by this trunk of the 
lymphatics of the left arm, but alfo by the lymphatic veflels 
of the left fide of the thyroid gland, and by the trunk of the 
lymphatics of the left fide of the head and neck, and alfo Py 
tome from the lungs of the fame fide. 

Lhe lymphatic veflels of the right fide are Salieiden feen ta 
terminate in ne apple between the jugular vein and the fub- 


clavian, 
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clavian. When they enter the fubclavian vein at any other 
part, it appears to be only an accidental variety. 

_Thefe lymphatic veffels of the right fide form four confider- 
able trunks, which join near their termination. Thefe trunks 
are, 1. One from the upper extremity, which appears at (47), 
lying above the clavicle between the fubclavian artery and 
vein: This trunk is formed by the lymphatics (44), which 
come up with the brachial artery, and the plexus (45), which 
likewife belongs to the arm, and paffes under the fubclavian 
vein. 2. The trunk of the lymphatic veflels of the right fide of 
the head and neck, which pafles down on the outfide of the 
jugular vein, as is fhewn at (48). 3. A lymphatic from the 
thyroid: gland. his veffel is feen at (49), pafling under the 
right jugular vein to get to the others. 4. A trunk from the 
lungs of the right fide: This trunk is diftin@ly traced under 
_ the fubclavian vein to its termination, in common with the 
others, at the union of the jugular and fubclavian veins. 


§ 5. Of the Chyle. 


Tue chyle isa white juice extracted from the aliments, 
and afterwards mixed with the blood. ‘That its principal 
compofition is of water and oil, feems evident from the {weet- 
nefs of its tafte, from the whitenefs of its colour, from its acef- 
cent and coagulable nature, and from its lightnefs, by which 
it fwims on the blood ; ; in all which properties it very much 
refembles an emulfion. It is compofed of a vegetable farina, 
with animal, lymph and oil. It every where retains the pro- 
perties of the volatile and oily aliments. It changes into milk 
with very little alteration. But afterwards it becomes more 
manifeftly glutinous; fince the pellucid ferum it contains, 
either by exhaling the watery part, or by applying an intenfe 
heat, coagulates into a kind of jelly. 


Haller 
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' Haller has attributed the firft caufe of motion in the chyle, 
and of its abforption, chiefly to the attraction of the capilla- 
ry veflels, which obferve alternate pulfes with the periftaltic 
contraction of the inteftine. The attractile force fills the vil+ 
lofity; the periftaltic force empties the villofity, and moves 
the chyle farther forward. ‘The reft of its motions feem to 
depend on the ftrength of the membrane of the lacteal vefiel 
itfelf, which, even after the death of the animal, expels the 
chyle, fo that the veflels become pellucid which before were | 
milky. The alternate compreffing force of the diaphragm 1 i$ 
alfo of fome efficacy in this cafe. ~ | 

‘The chyle, mixed with the blood, does not immediately 
change its nature, as we learn from the milk which is after- 
wards made of it; but after it has circulated through the bos 
_ dy, fomented with heat, and mixed with a variety of animal — 

juices, it is at length fo changed, that a part of it is depofited in 
the cellular fubftance under the denomination of fat ; a part 
of it is configured into the red globules ; another part changes 
into ferum; and the watery parts go off, in fome meafure, by 
urine, in fome meafure by perfpiration ; while a {mall part js 
‘retained in the habit to dilute the blood. 


1 CA Poa 


Of the Pacerenirs of the LympH, as objerved by Mr Hews 
fan siCeee. 


S the fluid contained in the lymphatic veils woleniilies 
water in the circumftances of tranfparency and want of 


colour, thence their firft difcoverers denominated thefe vefiels 
; dutius 


* The publifher has here to acknowledge the very polite 
manner in which Mrs Hewfon gave him liberty to make ufe 
of fuch of her hufband’s difcoveries and obfervations on the 
Lymphatic Syftem as might be ufefyl to this Work. 
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ductus agp, and feem to have concluded that the lymph was 
nothing but water. | 
This opinion fome of the facceistina phyfi ologifts, particu- 
larly the learned Boerhaave, rendered more probable, by fup= 
poling that there were three feries of arteries; the fanguife- 
rous, the feriferous; and the lymphatic ; and that thofe lym- 
phatic veffels we are now defcribing, were only veins corre 
fponding to the lymphatic arteries, to reftore their lymph to 
the heart. “Thence the lymph feems to have been concluded 
the thinneft part of our fluids. in which opinion phyfiologifts 
were confirmed by Leeuwenhoeck’s theory, that the globules’ 
of lymph were fimaller than thofe of the ferum, or of the red 
part of the blood. Ps 

The fluids that moiften the different cavities of the body, 
viz. that of the peritoneum, pleura, pericardium,  &c, being 
fufpected to be formed folely from the condenfation of that 
fteam which appears on opening an animal juft: killed; have 
_ thence been alfo confidered as mere water by fome anatomifts 
and phyfiologifts ; who were confirmed in this‘opinion by ob- 
ferving, that in dropfies, where a great quantity of fluid is let 
out from fuch cavities, it is commonly a mere water, feldom - 
coagulating either when expofed to the air or toheat. And, 
agreeably to: this opinion, thefe dropfies are faid to be occa- 
fioned by an increafed fecretion, or an impeded abforption ; 
which fuppofes that the fluids, natur ally moiftening thefe ca- 
Vities; are the fame as Sag let out from then in dropfical 

cafes, 
But notwithfanding the plaufibility of all the arguments 
from which fuch conclufions were made, with refpect to thefe 
fluids, it appears from experiment, that although they be fo 
tran{parent in living animals, and fo watery in dropfies, yet in 
animals in health they differ fo much from water, that. they 
hot only coagulate when expofed to heat, but alfo when mere= 
ly expofed to the air 3 in which ecmenitance they agree moft 
_ Vor. IIL. Ff "wth 
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with that-part of the blood called the coagulable lymph, as: is 
evident by collecting this fluid from the furface of the abdo- 
mien, thorax, or pericardium of an animal that-has been re- 
cently killed ; for if the fluid thus collected be fuffered.to reft, 
and expofed to the air, it will jelly as: the coagulable lymph of 
the blood does. 'This-is an experiment which Mr Hewfon 
made onva confiderable number of -animals,.viz, on bullocks,, 
dogs, geefe, and rabbits; and:the refult of all:the experiments. 
was the fame. From among thofe who concluded thefe fluids. 
amere water, fhould be peecniae Drs. Haller.and Monro, who. 
are of a different: opinion: ; 

If immediately. after killing, an-animal.in 1 health, a lympha~ 
tic veflel be ticd up properly, and then cut out of the body and. 
opened, fo asito-let out the: lymph: inte a cup and expofe it to 
the air, it will jelly as the coagulable lymph of the blood does. 
in the fame circumftances ; -this experiment. Mr Hewfon has. 
_Hkewife made feveral times on dogs, afles, and. geefe. But 
with-refpect.to that fluid which moiftens the cellular fub- 
ftance or cellular membrane; as it-is called, he cannot fpeak. 
with fo. much precifien, fince it cannot becolledted in animals 
in health 5 but when we confider how great a probability there. . 
is of the lymphatic veflels abforbing that fluid, we may fuf- 
pect that it is fimmilar to what moiftens the pericardium, tho- 
rax, abdomen, &c. efpecially.as Mr Hewfon has repeatedly. 
obferved, that the lymph returning from the extremities by. 
their lymphatic vellels, coagulates when expofed tothe air, as 
well as the lymph nearer the centPe of the body. 

Since, shen; thofe fluids in healthy animals coagulate {pon- 
taneously on being expofed to the air, may we not conclude 
that they. rel femble. the coagulable lymph of. the blood, at leaft: 
more than they do the water, or even than they do the: ferum,: 
which does not jelly on being expofed to the air? And is its 
not an argument in‘favour of this inference, that fuch a fluid. 
appears fitter for the office of lubrication than mere waters. 

| and. 
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and more fimilar to ‘he fynovia, which of all fluids is the be 
adapted to that: ‘purpofe ? 

But although, from thefe experiments, it appears fufficiently 
evident, that the lymph in.thefe.cavities:and veflels of an heal« 
thy animal, will-always jelly on-being expofed to the air, yet 
it has’been likewife obferved, that the ftrength of that jellyis 
different in different animals. In geefe thefe fluids jelly fooner 
than in dogs.; and in the-fame.animals the jelly differs in the 

|. different circumftances of health: in moft of the dogs which 
Mr-Hewfon examined, the contents of the lymphatics formed 
a ftrong jelly; but in a dog which he had-fed-eight days with 
bread and water, and that rather fparingly, the lymph formed 
a very weak jelly ; and in young geefe thefe fluids are later in 
jellying-than in fuch as are full grown. ‘The fame thing -is 
true with refpect to the fluid: contained inthe pericardium 
and abdomen of other animals 3 which fluid, when in a fmall 
quantity, always formed a ftrong-jelly, but when more copi- 
ous, and the animal mere feeble, the jelly is thinner ; and in 
Gropfical cafes,-it is-well known that the:fluid let out of thefe 
eavities 4s not obferved to-jelly on being expofed to the air, as 
it Hoes in-animals in health; but in fome-cafes dt is found to 
coagulate by heat, ‘like the ferum of the blood, and in others 
it only becomes a little turbid when ‘beiled, owing to the coa~ 

_ gulable matter being in very fmall proportion to the water. 

Although this lymph becomes more watery in a weak fate 

of the animal, it is lefs watery, and-more coagulable:in fome 
difeafes. 

But what is amore curious ‘fact, in’thofe-cafes Where the 
Ruid contained in'the abdomen and pericardium has been 
compared with that contained in ‘their lymphatic veffels, of 
animals in different ftates of health, they were found to agree 
with one another in the degree of coherence of the jelly which 

| they formed. For when: the animak was in perfect health, 
athe lymph from the cavity of the pericardium, abdomen, and 
, pleura, 


228 OF THE LYMPH. Part VI. 


pleura, formed a ftrong jelly, and that in the lymphatics of 


the neck and extremities was equally firm: When the animal . 


was reduced, as in the dog fed eight days on bread and water, 


or when the goofe was very young, then the jelly, formed by. 


the fluid collected in thefe cavities, was weak, and that form- 
ed by the lymph in the lymphatic veflels was likewife in the 
fame proportion. So that although thefe fluids vary in the 
different. circumf{tances of health, yet they always agree witls 
each other. 

Thefe fluids likewife, as we have before: obferved, befides 
agreeing with ene another, approach to the nature of the coa- 
gulable lymph of the blood, in the circumttance of coagulating 
when expofed to the air, but they differ from it in the time 
neceflary for that coagulation. In dogs that were feemingly 

in perfect health, whofe blood and whofe lymph were let out 
of their veffels at the fame time, the lymph was found to be 
much later in coagulating than the blood. | ‘The time which 


the blood requires for its coagulation is about feven minutes 


after being expofed to the air ; but the lymph let out from the — 


lymphatic vellels of the fame animals, was found togrequire 
half an hour or more for its coagulation. And although the 
blood coagulates foonett, i inthe weak animals, yet the contents 
of the lymphatic vefiels, or the fluids in thefe cavities, feem 
later in jellying in proportion as the animal is redugens or as 


\ 


the fluids become more watery. 


Moreover the coagulable lymph of the blood, and the lymph | 


of the lymphatic veffgls, not only differ from one another in 
the time which they require for their coagulation when expo- 
fed to the air, but they alfo differ more evident] ly in the time 
required for their coagulation in the bedy when merely at reff, 
without being expofed to air. As, for inftance, in a dog killed 
whilft in health,’ and whofe veins and lymphatic veflels were 
tied up immediately after his death, the blood in the veins was 
« completely jellied in fix hours, but the lymph in the lympha- 
tic 
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tic veflels of his neck was perfectly flirid | twenty hours after 
his death ; but it jellied, after being, for fome time expofed 
to the air. 

There is another change of the lymph very evident, befides 
thofe already mentioned ; for it not only is varied from the 
natural ftate to the more watery, but alfo from the natural to 
the more vifcid or coagulable ; inftances of which occur in 
thoie inflammatory crufts that are found, in fome difeafes, to 
cover tl he different parts of the body. Thus, the outfide of 
the heart, and the infide of the pericardium, are fometimes 


_ covered with a cruft as tough as the fize in pleuritic blood ; 


and the furface underneath has marks of inflammation, but 
is not ulcerated. Probably, therefore, it is the inflammation 
which produces that change, or which makes the exhalant ar- 
terics fecrete a lymph with {uch an increafed difpofition to cos 
agulate. Add to this, that the change which inflammation 
thus feems to produce, is juft the oppofite to that produced by 
the dropfy ; for, in the dropfy, the fluid is. fecreted with an - 
extraordinary quantity of water and too little coagulable mat- 
ter; but in inflammations the fluid is. fecreted with a greater 
proportion of coagulable matter, and with lefs water; and in 
fome inftances it feems to be a pure coagulable lymph, either 
unchanged by the exhalants, and then coagulating gradually 
on being at ret, as the coagulable lymph is found to do in the 
veins that are tied 3 or elfe the exhalant veflels have the power 
of changing its properties fo as to make it coagulate in an in- 
ftant after being fecreted. And this fuppofition of the exha- 
Jants having a power of changing the properties of the lymph, 
is rendered probable from the following confideration, viz. 
that it is fometimes found coagulated in the inner furface of | 
the heart, forming a cruft fimilar to what we fo often fee on 
the outfide. Now as there is a conftant current of blood 
through the heart, unlefs the lymph forming that cruft had 


coagulated initantly on being fecreted, it muft have been 
Wathed oif by the blood. Que of the cleareft inftances of 


this 
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this was obferved by Sir John Pringle, in the cafe of a perfon 
who had for fome time been fubject to palpitation of the 
heart, but afterwards died apoplectic ; when there was found | 
marks of inflammation on the furface of the heart ; an abfcefs 
on the left ventricle, which muft have burft had not an open- 
ing from it been covered and fhut up by a fmaill craft or po- 
lypus which occupied a {pace in the ventricle. 

Now this cruft or polypus, lying over an inflamed furface, 
had probably been formed by a fecretion of the lymph from 
\ ¢he inflamed veflels; and being formed in the cavity of the 
heart where there was a conftant current of blood, the lymph 
of which it was compofed muft have coagulated inftantly on 
being fecreted from the veffels, otherwife it would have been, 
- wafhed off with the current; and as the coagulable lymph ts 
not naturally difpofed to coagulate fo inftantaneoufly, it is 
probable that the difeafed vetlels here pofleffed the power of 
producing the change : and therefore, that as in dropfical 
habits, where the veffels act weakly, the fluids exhaled are of 
a-watery nature, fo in inflammatory cafes, where the veffels 
a& ftrongly, thofe fecreted fluids, in confequence of that 
{trong action, acquire a more vifcid and a more coagulable 
nature. . 

And moreover, as it appears that the properties of the 
lymph exhaled wpon'furfaces and into cavities, differ fo widely 
in different circumftances,; and as we find that pus is often 
met with in fuch cavities without ulceration, is it not pro- 
bable that pus itfelf is merely that lymph changed in its pro- 
perties by pafling through inflamed veflels? The cavities of 
the pleura, pericardium, &c. are fometimes obferved to con- 
tain confiderable quantities of pus without the leaft mark of 
ulceration : Inftances of which have been not unfrequently 
feen. In one patient Mr Hewfon found three pints of pure ’ 
pus in the pericardium, without any ulcer either on that mem-_— 
brane or on the heart. In another, the cavity of the pleura 
of the right fide was diftended with a pus that {melt more © 

like 


\ 
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_ like whey than a putrid fluid, and the lungs were comprefs 
fed into a very {mall compafs ; but there was no appearance of 
ulcer or erofion, either on thefe organs, or on the pleura, but 
only under the pus was a thin cruft of coagulable lymph. In 
fuch cafes it is manifeft the pus muft. have been formed from 
the fluids; and.as the exhalant veffels at one time appear. ta 
fecrete a mere water, at another a coagulable lymph, and in 
a. third (when a little inflamed) they fecrete that lymph fo- 
vifcid, and change its properties fo much.as to make it coa- 

gulate inftantly on being fecreted ; fo in like manner they may | 
- fometimes, when more inflamed, have the power of convert« 
ing the lymph into pus; and, according to the kind and de- 
gree of inflammation, the pus may vary from. the bland, vifz 
cid, and inodorous nature, to that of the moft thin and fetid 
fanies found in phagedenic and cancerous ulcers. And if pus 
in thefe cafes is produced merely by a fecretion, fo likewife it 
would feem probable, that even in abfceffes where there is a 
lofs of fubftance, it is not the melting down of the folids tha¢ 
gives rife to the pus, but the pus being fecreted into the cel- 
lular membrane, from its preflure, and from other caufes, 
- deadens the folids and then diffolves them ;, which is confirm= 
ed. by. obferving, that even a piece of frefh meat, if put into 
an ulcer and covered up, is foon deftroyed or melted down by 
the pus, which is thereby rendered more fetid. And fhis o- 
pinion, that pus is made by a fecretion, is ftréngthened by ob- 
ferving,. that in its pure ftate it is full of globules; in which | 
_ circumftance it agrees with milk, which is produced by a fey 
cretion, and not by a fermentation. 

Upon the whole, then, it appears, that the lymph contain- 
ed in the lymphatic veflels, and the fluids which moiften the 
different cavities of the body, as the pleura, peritonacum, &c. 
inftead of being. a mere. water, in healthy animals, are coa- 
gulable fluids, approaching to the nature of the coagulable 

jymph of the blood,, of which. probably they are a fpecies, 
or are compofed of a mixture of that lymph with water 3 
that 
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that the proportions of that mixture vary from the dropfical 
habit, where the coagulable lymph is in a {mall, and the water 


in a great proportion, up to the rheumatic or inflammatory 


habit, where the lymph abounds, and the water is in lefs 


proportion ; and that in fome cafes the lymph, in paffing 
through inflamed veffels, is even converted into pus. 


/ 


1. Of the Secretion of the Lymph. 


Havine already fpoken of the properties of the lymph 
moiftening the different cavities of the body, we fhall next 
confider the manner in which that lymph is formed or r fecret~ 
ed from the mafs of blood. 

The mott generally received opinions.concerning this fecre- 
tion have been, that it was performed, either by fmall exhalant 
arteries, or elfe by pores on the fides of the veffels, which pores 
were believed to be organized. 

But thefe opinions have been controverted by Dr Hunter 
in his medical commentaries, who has endeavoured to prove 
that this fecretion was not performed by exhalant arteries, 
or an effect of what is properly called organization, but merely 
by the thinner or more watery parts of the blood, filtrat= 
ing or tr anfuding through the inorganized interftices between 
the fibres of our veflels and membranes ; fo that, according. 
to this idea, the fibres of our veflels were clofe enough to re- 


tain the ferum or the red globules, but not clofe enough to - 


prevent the water oozing out as through a fieve; and the ar- 
guments with which this do¢trine is fupported are as follow : 


Firft, The ready tranfudation of watery and other injec 


tions after death. 
- Secondly, The tranfudation of blood after death, but not dur= 


ing life ; for during life he fuppofes the blood to be thickened’ 
by the coagulable lymph ; but when that lymph is jellied, he 
‘concludes the blood is thereby made thinner, and therefore: 
more: 


¢ 


- 
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more capable of oozing through the Pera interftices, 
by. which it could not pafs before. : 

Thirdly, The tranfudation of bile, Gai he thihs takes 
place in the living body, becaufe on opening a dead one we 
fee all the neighbourlrood of the gall-bladder tinged with this 
fluid. 

Such are the arguments brought 1 in favour of ban auaan ; 
but on a careful examination, they are not fo iatisfactory as 
thofe which may be produced in defence of the opinion, that 
thefe fecretions are by organized paflages, as perhaps will an 
pear from the following obfervations. ' 

Firft, Although fluids tranfude on being injected into the 
vellels of the dead body, yet we muft not thence conclude 
that a fimilar effect would certainly take place in the living 5 
for it is probable, that our fibres and vefiels have a degree of 
tenfion which they may lote with life. Befides, if tranfuda- 
tion took place in tie living body, it would feem to defeat the 
principal purpofe for which the blood veflels were made, that 
is, the containing and conveying the fluids ; and upon drink- 
inga greater quantity than ordinary of watery liquors, inftead 
of the liquors being carried to the kidneys or other emuncto- 
ries, and thereby thrown out of the body as a redundancy, 
they would efcape into the cellular membrane, and occafion an 
anafarca. That this would be the cafe will appear the more pro- 


_ bable, when it is confidered how fmall the fibres of our blood- 


veilels muft be, and therefore what millions of pores (did they 
exift) the water would be expofed to, from its entrance into the 
{tomach, and its paflage through the latteals, the thoracic 


duct, the veins, the heart, the lungs, and the arteries, before 


it reached the kidneys. So that were we in imagination to 
follow a drop of thefe liquors, according to the idea of tranfu- 
dation, we fhould find it, firft leaking through the ftomach or 
through a lacteal, then being abforbed, then efcaping’ a fecond 


time, and being again abforbed, é&c. an idea by no means con- 
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te 
fiftent with what we know of the works of nature. It is more 
probable, therefore, that as the blood-veflels are made to_ 
contain and convey the fluids, nature has taken care to con- 
ftruét them properly to prevent this purpofe being defeated. 

Secondly, To fuppofe that the fuids ~vhich moiften the dif- 
ferent cavities of the body, as the pericardium, pleura, perito~ 
naeum, tunica vaginalis, &c. get into thefe cavities merely by 
tranfudation, is to fuppofe. not only that the {mall veflels in 
contaét with thefe membranes have inorganized pores, but al- 
fo that the membranes themfelves have the fame juft oppofite 
to thofe of the veflels. Now if we admit inorganized pores at 
one part of thofe membranes, we muft admit them in all parts, 
and in-the fame degree: But as the blood-veflels are circular, 
and touch thofe membranes, only by a {mall part of the circle, 
the parts touched by the veflels muft be {fmaller than the in- 
terftices between the veflels, and the lymph muft have. fewer 
chances in favour of its leaking from the veffels into the: ca- 
vities, than of its oozing again from thefe cavities into the in- 
terftices between the veffels or into the cellular membrane ; fo 
that, if thefe membranes admitted of tranfudation, there would. 
be no fuch thing as a partial dropfy, for the water would run 
out at one part of the pleura, pericardium, peritonaeum, &c. 
as faft as it ran in by the other, and an anafarca would always 
accompany an afcites ; which not being a fact leads us to be- 
lieve, that thofe membranes do not admit of tranfudation in 
living bodies, and that the fluids get into them not by inor- 
ganical, but by organized paflages. 

Thirdly, To prove more fatisfactorily that thefe fluids are 
not filtrated from the blood merely by inorganical tranfuda- 
tion, let us recollect the experiments already related, concern- 
ing the properties of thofe fluids, which we found varied in 
different circumftances of health. For, in inflammatory af- 
feétions of the parts from which they were fecreted, they af- 


fumed the appearance of the coagulable lymph of the blood, 
and 
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and fice a tough Rei ; in animals in health they formed 
a jelly of a weaker nature ; and in dropfical cafes they were 
almoft a mere water, without the property of coagulation. 
Now if thefe fluids be fo variable in their properties, it is ma- 
nifeft that the paflages fecreting them cannot be always unal- 
_ terably the fame, or inorganized 3 fince at one time we find 
them fecreting one fluid, and at another time fecreting ano- 
ther ; efpecially as we fometimes find them fecreting a fluid ve- 
ry different from the blood, viz. pus. Which pus being found 
in cavities without an ulcer or erofion, we muft conclude it 
formed by fomething more than a mere filtration; for we 
cannot fuppofe there fhould be filtrated from the blood a fluid 
that was not in it. And if pus, which pafles from the fame 
pores, can only be accounted for by fuppoting thefe pores to 
be organical, in like manner is it not probable, that the fe- 
cretion of the natural lymph is not a {training through inor- 
ganical, but through organized paflages ? 

Laftly, It has been brought as an argument in favour of 
tranfudation in the living body, that blood tranfudes after 
death ; and this has been explained on the {uppofition, that 
the blood was thicker before the coagulation of the lymph: 
Which fuppofition appears ill-founded, when we fpeak of the 
living body; for in former experiments we have obferved, 
that this lymph frequently at leaft, rather thins than thickens 
the blood. If, therefore, the blood tranfudes in the dead 
and not in the living body, we fhould rather attribute it toa 
change in the veffels than in the blood; as is probable from 
a careful examination of that very fact which has been 
brought as the principal argument in favour of tranfudation, 
viz. the parts adjacent to the gall-bladder being tinged with 
bile: for any one who will take the trouble of ftanding by a 
butcher whilft he kills a fheep, will find, contrary to that gen- 
_ tleman’s conclufion, that upon opening the animal imme- 
‘diately, there is no appearance of the gall having tranfuded, 

3 | for 
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for none of the parts furrounding the gall-bladder are tinged... 
But let the animal continue a day or two unopened, and then 
the gail will be found to have tranfuded, and to have tinged. 


the neighbouring parts; as is the cafe with the human heady 
by the time that we inipect it. 


Since, then, the gall-oladder fo readily allows of tranfuda- 
tion after death, and not during life, is it not probable, that: 
there is in our membranes, and iu our blood-veffels, a degree 
of tenfion, or a power of preventing the fluids from oozing 
eut of them, which power is loit with life? 3 

Upon the whole, thyn, it appears, that the interfticial 
lymph, or the fluid which moiftens the, different. cavities of 
the body, being different from mere water, cannot be produ- 
ced fimply by. tranfudation through inorganical interitices ; 
but that there are {mall exhalant arteries,.or organized pal- 


fages, which not only traufmit it from the blood, but change 


its properties, and adapt it to the office of lubrication, and 


likewife make it. aflume very different appearances in different 
circum{tances of health. 


2G ia uppofed Abjfor, tion of the Lym b by the red Veins. 
= | ig SPE oe : 


As there is a fecretion upon the different furfaces, and into 
the different cavities of the body, for the purpofes of the con- 
ftitution, fo there is likewife an inhalation or an abforption. 
For example : If food be taken into the ftomach and inteftines, — 
it is there digefted, and being converted into chyle, it is in 
that form taken into the blood-veflels. If garlic be applied to 
the fin, it gets into the body, and is fmelt in the breath with 
as much certainty as when taken into the {tomach, where its 
juiees are abforbed by the laGteals. So, likewife, terebinthi- 
nate medicines applied to the {kin arg foon fmelt in the urine; 
and cantharides in a blifter affect the urinary paflages. 

In the fame manner fluids are taken from different cavities 


of the body into the vafcular fyftem. Thus the water of an | 


afcites 
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ofites andan anafarca are occafionally taken up and carried by 
the blood-veflels to the inteftines and kidneys, and evacuated 
by {tool or by urine. And the pus of an ab{cefs is fometimes 
abforbed and carried to different parts of the body and there 
depofited, or is evacuated by the inteftines or urinary pafla- 
ges. So alfo fluids. injected into Cavities, as that of the cheft 
or belly of living animals, foon find their way into the bicod. 
veilels, Thefe circumitances are admitted by anatomilts as 
mong{t the unqueftionable facis of phytiology. 

Nor do anaromilts differ in their opinions about the mode 
in which, thefe Huids are:taken up ; for it is univerfally allow- 
ed to be by abforption, or thar there are {mall orifices adapt~ 
ed to imbibe them; the only queftion is, what the veftels are 
to which thefe orifices belong, whether to the lymphatic fyi- 
tem, or to the common veins ? 

That.the comnion veins did the office of abforbing both the 
chyle and the lymph, was the opinion of anatomifts before 
Afellius difeovered the lacteals ; but after his time few doubts 
were entertained of the lacteals abforbing, at leaft a part of 
that fluid.“ But moft anatomifts have been fo tenacious of the 
old opinion, as {till to believe that the veins partly performed 
that office, or abforbed fome of the chyle, and carried it to 
the liver. ih 

As to the abforption of the lymph, they have been ftill more 
| pofitive of its being performed by the common veins ; nay, 
even after the difcovery of the lymphatic veflels, it occurred 
but to a few,: that thefe veflels contributed in the lea{t to this 
abforption. And no wonder, fince befides the refpect for the 
contrary opinion, becaufe it was tranfmitted from antiquity, 
anatomilts thought themfelves poffefled of many {trong argu- 
ments in favour of the common veins performing abforption ; 
and as thefe arguments {till continue to have weight with 
fome modern phyfiologifts, we fhall take a particular exami- 
‘nation of them in this place. 


\ 


Firf, 
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Firf, That the common veins arife from cavities, efpecially 
in-the inteftines, and to do the office of abforption, is thought 
probable from injections into thefe veins in dead bodies having 
fometimes paffed into thofe cavities, even in cafes where but ae 
tle force was ufed. This isa circumftance which has occurred 
in the experiments of the moft eminent anatomifts, both of the 
paft and of the prefent age, fo that there is no fact in anatomy 
in favour of which more refpectable authorities might be pro- 
duced. And yet whoever has made numerous experiments 
with injections, muft be convinced how eafy it is to be deceived 
by them in this matter. For the veins in dead bodies being 
eafily ruptured, whenever we {ee injections get from them in- 
to cavities, we have reafon to doubt whether thefe injections 
had paffed by natural paflages or by, laceration of the {mall vef- 
fels ; and whoever will examine the authorities that have been 
quoted in defence of this fact, will find, that an equal degree 
of credit has been given to experiments, made with fuch coarfe- 
materials as no experienced injector will now believe could pafs 
through fuch fmall orifices, as to thofe injections which from 
their fubtility leave the point more doubtful. Befides, as we 
have already found, fuch changes are produced upon animal 
bodies by death, that membranes, which during life had been 
fo tenfe as to prevent tranfudation, after death were fo much 
altered, that in the gall-bladder, for example, they allowed 
the vifcid bile to pafs ; does it not therefore become doubtful, 
when an anatomift injects a cavity from a vein, whether (al- 
though he caufe no rupture) he may not feparate the fibres — 
already relaxed by death, in fuch a manner as to imitate this 
tranfudation? And if one anatomift has been mifled. when 
he concluded tranfudation took place in the living body, be- 
caufe he found it in the dead body, fo may they likewife, f 
who have concluded veins arofe from cavities in the living, — 
becaufe they had been able to puth injections into fuch cavi- ; 


ties in the dead body. It muft therefore be allowed that fuch 
experiments © - 
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experiments are at the beft equivocal. _ Befides, from the exe 
periments upon living animals, made long ago by Bartholin, 
and much later by Hunter, &c. (fee Dr Hunter’s Medical 
Commentaries) it appears evident, that no abforption by red 
‘veins takes place in the living body. 

Another argument ufed in favour of veins arifing from ca- 
vities, particularly from the inteftines, is, that fome anatomifts 
have affirmed that they have feen white chyle in the blood 
taken from the mefenteric veins.. But this argument will ap- 
pear very inconclufive, when the reader recollects, that the 
- ferum of the blood let out from the veins of the arm is {ome 
times white, which muff arife from fome other caufe than thefe 
veins abforbing chyle. And, therefore, if that appearance in 
the brachial veins can be otherwife accounted for than by ab- 
ferption, we are left in doubt, whether, in thofe inftances 
where anatomifts obferved fuch a fluid in the veins of the 
mefentery, it had been owing, not to thofe veins abforbing 
it, but to their receiving it from the arteries, all the /erum of 
the body being fometimes white as milk. 

A third argument produced in fupport of abforption by the 
common veins, is taken from the ftructure of the penis, whofe 
veins arife from its cells ; which cells, however, are now ale 
lowed to be particular organizations, and very different from 
thofe of the cellular membrane, and the blood is believed not 
to be abforbed, but to be impelled from thefe cells into thofe 
veins; and the argument is now given up even by fome of 
thefe who were once the moft ftrenuous in its favour. (See 
Dr Monro’s State of facts.) It need not panera be here 
dwelt upon, 

Ligatures, or compreffion on the large veins, have been 
confidered as furnifhing a fourth argument in favour of thefe 
veins arifing from cavities, and doing the office of abforption. 
Thus the {welling of the legs in pregnant women, and in cafes 
where tumors have been fcen near the veins, has ‘been ex- 

plained 
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plained from the uterus in the one cafe, and the tumors in the 


other, occafioning fuch compreffion as to prevent the return * 


of the venous blood. But there are two circumftances which 
make this argument far from being fatisfatory. Firf, The 


lymphatic veffels run near fuch veins, and it is doubtful whe-— 


ther the lymph may not be retained in the limbs more by the 
compreffion of thefe vefiels than by that of the veins. Second- 
Ly, The compreffion of a vein may, by {topping the return of 
the blood, not only diftend the {mall veins, but the {mall ar- 


teries, andthe exhalants may be fo dilated, or fo ftimnlated, . 


as to fecrete more fluid than they did naturally. In this way 
perhaps the ligature which Dr Lower made on the cava infe- 
P y, ~ ‘ we y ry) . oe 
rior of a dog occafioned the .afeites: An experiment which 


Mr Hewlon has repeated, but his iubject did not live fo long 


as Dr Lower’s did, as it died in half an hour, and had only a 
very little water in the abdomen. 


Dr Lower has related another experiment ict has fre=_ 
quently been quoted by writers on the dropfy ; ‘that is, where 
he tied the jugular veins of a dog, and the dog’s head became 

Jug 5 § ; 


dropfical. Were this an experiment which always fucceeded, 
it would be more decifive ; for when the whole cava was tied, 
no part of thesblood being able to return, all the veflels below, 
~ not only the {mall veins, but the finall arteries, muft haye. 
been extremely diftended ; whereas, in this experiment, no 
fuch thing would take place, becaufe the jugular veins fo 
frequently communicate with other veiicis, that there would 
{till be a regrefs allowed the blood. If the neck therefore 
became oedematous, it would appear more likely to have been 
occafioned by,the ligature on the veins. But what fhews that 
there muft have been fome fallacy in Lower’s experiment is, 


that thefe veins have fince been frequently tied without an. 


oedema being produced, or any figns of extravafated lymph. 


Thus, in not one of the experiments which Mr Hewfon made ; 


on thefe veins in living dogs (as related in the firft part of his 


Experimental 


ae 
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Experimentakinquiries) was this effect ever produced : Baron 
Van Swieten tied both the jugular veins, and though he kept 
the dog four days afterwards, he did not obferve him any 
way incommoded. In one dog Mr Hewfon even cut out both 
the external jugulars, and kept him near a twelvemonth with- 
out obferving the leaft fymptom of dropfy. It appears, there- 
fore, that in Lower’s experiment, not only the veins, but the 
lymphatic veffels which lie near them, had been tied; in which _ 
cafe the lymphatics would burft, and occafion thefe fymptoms, 
But in Mr Hewfon’s experiment he took care to feparate the 
vein from the lymphatics. 

_ Thefe arguments therefore in favour of abforption being 
performed by the common veins, which are brought from ex- 
periments where ligatures were made on large veffels, feem 
likewife to be liable to fallacy. 

A fifth argument is taken from the Bede of the pla- 
centa, where it has been concluded there are no lymphatics ; 
and yet there muft be abforption, and not a communication 
of the veffels ; neither of which arguments are decifive. For 
there may be lymphatics in the placenta though not yet dif- _ 
covered ; or there may be fmall veffels pafling from the mo- 
ther to the foetus, though not vet injected, 

_ A fixth argument is furnifhed by the experiments of fome 
authors ; ; in which experiments, it is affirmed, that fluids in- 
: jected into the inteftines were foon afterwards difcovered in 
the mefenteric veins. ‘The experiment related by the inge- 
nious Kauw Boerhaave, has been the moft depended upon in 
this matter. In which experiment water was injected into 
the inteftines, and thofe inteftines being comprefied, the wa- 
ter was afterwards obferved to run from the veins; but that 
fome fallacy had crept into this experiment is now probable, 
from its having been repeated feveral times by Mr Hunter in a 
very fatisfactory manner, without being attended with the like 
VoL. Hl. ; Hh fuccel¥. 
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fuccefs *. In thefe experiments the inteftines were not only 
filled ih water, but the experiment was alfo repeated with 
milk, ftearch diflolved in water and coloured with indigo, a 
folution of mufk in water; yet nothing was abforbed by the 
- veins: and this was readily difcovered ; for the veins had 
been previoufly emptied of their blood, by pun€tures made 
into their trunks, and prevented from receiving more by liga- 
tures thrown round their correfponding arteries. It may be 
-obferved; at the fame time, that in the above experiments, 
though the veins were found empty, the latteals had -filled 
themfelves freely. ‘The learned Filler, indeed, in compar= 
ing thefe arguments, fays, that in fuch cafes where authority © 
feems to balance authority, he choofes rather to adopt the 
opinions of thofe who aflirm, than thofe who deny the fact. 
For as he obferves, this experiment may eafily fail of fuccefs ; 
but if it has ever fucceeded, we fhall not eafily find another 
way of accounting for it, except by allowing that thefe veins 
open inte the inteftines. But with due deference to the opi- 
_nion of this excellent author, Kauw Boerhaave’ s experiment: 
is not fo conclufive as thofe alluded to above: for in his, the 
dog was opened immediately after death, and water being in- 
jected into his ftomach, that water was feen- firft to dilute 
the blood, then to wath it from the vena portarum, and the 
experiment was continued a confiderable time by means of 
prefling the ftomach which preffure furnifhes a ftrong pre- 
fumption that the water did not get into the veins by abforp- 
tion but by a laceration, efpecially as the experiment continued 
to fucceed for fome hours after death, 

And laftly, a feventh argument ufed in favour of common 
veins abforbing was, that many animals were deftitute of any - 
other veflels which could do that office. This was fuppofed 
to be the cafe with birds, fifth, and amphibious animals ; all of 
which fome anatomifts did not hefitate to affirm muft want 


every 
* See Dr Hunter’s Medical Commentaries. 
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every part of the lymphatic fyftem, and with great appearance 

~ of reafon; fince in the fimalleft quadruped they could eafily 
find either lacteals or lymphatic glands upon the mefentery ; 
but in the largeft bird, or fifh, neither laCteal veflel nor con- 
elobate’gland could be feen. And if thefe animals (faid they) 
be without the lymphatic fyftem, abforption i in them mutt be 
performed by other veffels, viz. the common veins ; and if in 
them the common veins can do the office of abforption, why 
fhould they not likewife perform it in the human body where 
fuch veins equally exift? But this argument is overthrown 
by the lymphatic fyftem being now hie eit in all thefe a- 
nimals. ’ 

Such are the arguments produced in favour of the common 

* veins doing the office of abforption ; a doctrine which has late- 
ly been efpoufed by that excellent anatomift Dr Meckel; to 
whofe obfervations, though agreeing with fome already men-~ 
tioned, it may be neceflary to pay a particular attention. 

Dr Meckel’s conclufions in favour of this doétrine, are 
made entirely from injections in dead bodies : For having filled 
the common veins by injeting mercury into the lymphatic 
glands, into the excretory duds of the breafts, into the ve- 
ficula feminalis, into the hepatic ducts, and into the urinary 

bladder ; he contludes, that the veins open into thefe parts in 
the living body to abforb from them: A conclufion which is 
already proved to be liable to confiderable objections, as we 
never can be fure whether our injections, in getting. from 
thefe cavities into fuch veins, had gone by a natural or by a 
forced pailage. Dr Meckel indeed nientions, that there were 
no marks of an extravafation in his experiments. Perhaps it 
might have been too {mall for obfervation. N: ay, we have 
“even reafon to believe, that as the fmall veflels of the human 
body are very clofe to one another, our injection may fome- 
times burft from ene into another. lying in conta&t with it, 
without diftending the cellular membrane which lies between 


them f° 
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them: A circumftance which anatomifts have fometimes ob- 
ferved, and which Mr Hewfon has feen happen even on the 
mefentery of a turtle; where upon injecting the lacteals, he 
has more than once made the mercury pafs into the common 
veins; but in all thefe cafes, on a careful examination, we 


found it was by rupture, as could readily be diftinguifhed in 
this animal, whofe mefentery is extremely thin and tranfpa-_ 


vent. And that it was actually fo, and not by a natural paf- 


fage, muft be evident to every anatomift who confiders that 


this is an experiment which does not always fucceed on the 
mefentery of the turtle; where, if there were natural paflages, 
or if the lacteals opened into the veins, the mercury would 
probably run with great facility. 


And the very fame circumftance which Dr Meckel has ob- 


ferved of 4 lymphatic gland, has happened to Mr Hewfon 
fometimes on injecting thefe glands in difeafed cafes; that is, 
he has filled the common veins, and in fome inftances where 
he looked for it, he could diftinguith the extravafation very 
readily, and therefore concluded, that in the other. cafes 
where the veins were filled, that it was alfo by an extravafa- 
tion, though a more obfcure one. From this he fufpects, 
that in Dr Meckel’s experiment, where he filled the common 
veins, by injecting into the lymphatic veflels of a difeafed 


gland, a fimilar deception had taken place; efpecially as the 


force applied was confiderable, he having ufed a column of 
mercury eighteen inches high. 

And the fuppofition of the red veins opening into a foie 
phatic gland, appears improbable, from an obfervation con- 
cerhing the ftructure of the glands, for which we are indebted 
to Dr Meckel himfelf, viz. that they are made of a convoluted 


lymphatic veffel. Now to fuppofe a lymphatic, which is a 


veffel given to abforb, fhould itfelf, even when convoluted, 
have a common vein opening into it for abforption from its 
tanitys 
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cavity, does not appear confiftent with what we know of na- 
ture’s operations. 

» Similar objections might be made to the other experiments 
related by this very ingenious author; but enough has been 
faid to fhew how cautious we fhould be in makin g conclufions, 
with refpect to the paflages of the living body, from experi= 
ments made on the dead, where, from the weaknefs of the vef- 
fels, and other circumftances, we are fo liable to be deceived. 

Upon the whole, on taking a review of the do¢trine that 
the common veins are the inftruments of abforption, that doc- 
trine appears to have no other fupport than refpect for the 
aut hority of our predeceffors : for all the arguments in its fa- 
vour are liable to confiderable objections. Let us next, there- 
fore, inquire, whether fome other part of the human body 
may not do that important office ? | 


§ 3. Of Abjorption by the Lymphatic Syftem. 


Tus fyftem in all animals, we have found, confifts of a 
trunk or a thoracic duct, and of two extremities, namely, the 
laéteals, and the lymphatic veflels. The lacteals can be traced 
from the inner furface of the inteftines, where they begin by 
fmall orifices, in order to abforb the chyle, and to tran{mit 
it through the thoracic duct to the blood-veffels. ‘That this is 
their ufe, has never been queftioned fince the firft difcovery of 
thofe veflels, from its always admitting of eafy.demontftration 5 
that is, by giving an animal milk, and then opening him a few. 
hours after ; in which cafe the fame fluid that is feen in his 
inteftines can likewife be feen to have got into his lacteals. 
_ After thus being convinced, that the ufe of one branch of 

the fyftem is to abforb, we cannot at firft fight but wonder that _ 
' any anatomuft fhould have hefitated to attribute a fimilar office 
to the other. Neverthelefs fome anatomifts have been led to 


“ afcribe to the lymphatics a very different ufe to what they 


found 
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found the lacteals perform 5 particularly fince the time that 
Nuck firft made his experiments, in tc he thought he in- 
jected thefe lymphatic veffels from the arteries ; and therefore 
concluded,-that they had no other ufe than as correfpondent 


veins to return the lymph from fuch arteries as were too {mall 


to admit the red blood, or the ferum. And in this opinion 
anatomifts were confirmed by the theories of Leeuwenhoek 
and of Boerhaave, concerning the gradation in the feries of 
the globules of our fluids, and of the fizes of the veffels de- 
ftined to convey them ; thence the idea of the lymphatic vef-. 
fels being fmall veins continued from arteries became. fo ge- 
neral among phyfiologifts. ; 

But although this idea was fo commonly received, yet there 
were fome phyfiologifts who reafoned better on the fubject ; 
and amongft the firft of .thefe was Gliffon, who, ina book 
publifhed the very year after that in which Bartholin wrote 


upon the lymphatics, attributes to.thofe veffels the office of - 


carrying back to the blood-veflels the lymph which. had lu- 
bricated the cavities of the body. ) 

M. Noguez, likewife in a chapter where he mentions the 
name of Dr Gliffon, fpeaks of abforption by the lymphatics. 
Hambergerus.alfo feems to have had this idea of their office : 
And Frederic Hoffman has exprefled the do¢trine of the lym- 
phatics being abforbents very completely, in his Medic. Ra- 
- tion. Syftem. lib, i. fect. 2. cap: 3. 

This opinion of the lymphatics being a fyftem of abforbents, 
has been adopted and fupported with additional arguments by 
Dr Hunter and Dr Monro; who, befides fhewing the fallacy 
of the experiments brought in favour of the common veins 
doing the office of abforption, have advanced the following 
arguments to prove that the lymphatics perform it. | 

Firft, their great analogy with the lacteals, with which 
they agree in their coats, in their valves, in their manner of 
ramifying, in their pailage through the lymphatic or conglo- 

bate 
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bate glands, and in their termination in the thoracic duct, and, 
in fhort in every circumftance with regard to their ftructure ; 
and thence it is probable they alfo agree with them in their 
ufe.. “And as the lateals are known to begin from the fur- 
face of the inteftines, and to be the abforbents of thefe parts, 
the lymphatics may begin from the other cavities of the body,. 
and may abforb the fluids which had lubricated thofe cavities, 
‘Secondly, The paflage of the venereal, variolous, and other 
_ poifons into the conftitution ; thefe poifons firft making an ul-: 
cer, and then being abforbed along with the matter of the ul- 
cer and infecting the whole body. ‘That in fuch cafes they are _ 
not abforbed by the common veins, but by the lymphatics, 
appears from their inflaming thefe lymphatics in their courfe,. 
and by their generally inflaming a conglobate gland before 
they enter the fyftem ; a ftrong argument in favour of their 
being taken up by the lymphatic veflels, which pafs through 
thefe glands in their way to the thoracic du@. | 

Thefe two are the principal arguments by which the doc- 
trine of the lymphatics being a fyftem of abforbents has been | 
4dupporied. Experiments made by injections in the dead body, 
where fuch injections have been forced from the arteries into 
the cellular membrane and from the cellular membrane into 
the lymphatics, have been likewife brought in favour of this 

doétrine, but improperly ; and being now given up. by thofe 
who advanced them, they need not be dwelt upon here. 

But our experiments related above furnifh another argu- 
ment in favour of the lymphatics being a fy{tem of abforbents ; 
‘for in thefe experiments, we have always found the fluids con- 
tained in the different cavities of the body, and that. contained 
in the lymphatics exactly agreeing with one another, in their. 
tranf{parency, im their confiftence, &c. And in animals in 
health, we likewife found, when the one jellied on being ex- 

_ pofed to the air, the other did fo too ; and in the animal re- 


duced by low diet, where the properties of the one were al- 


tered, 
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tered, thofe of the other were {o likewife, and exactly in the 
fame manner. ‘So that we now feem to have obtained as de- 
cifive an argument in favour of abforption by lymphatics, as 
we before had of that by the lacteals ; for the lacteals were 
concluded abforbents from their being found to run from the 
inteftines filled with a fluid fimilar to what was in the cavity 
of the gut: fo we feem here to have the fame reafon for be- 
lieving that the lymphatics abforb from cavities, becaufe they 
are found to contain a fluid exactly fimilar to what is obferved 
sn thefe cavities ; a ftrong argument that the fluid had paffed 
from fuch cavities into thefe lymphatics by abforption. 

Such, then, feems to be the purpofe for which the lympha- 
tic veflels were provided, that is, to do the office of abforp- 
tion, an office of the greateft importance to the animal; no 
~ wonder, therefore, that there fhould be a fyftem fet apart for 
performing it, and not only in man and quadrupeds, but alfo 
in birds, fifth, amphibious animals, and perhaps even in infects, 
of the moft perfect kind. — one ‘ 
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PART VII. | 
OF THE HUMAN NERVES, 
BY THE LATE DR ALEX. MONRO, 


CHAP. IL. 
Of the Nerves in General. 


i. st gts numerous turns which the carotid and vertebral 
arteries make before they pafs through the dura 
mater, thefe arteries having neither {welling mufcles nor pref: 
fure of the atmofphere to affift the courfe of the biood in 
them after they enter the fkull, and their divifion into innu- 
merable communicating branchés in the pia mater, arid its 
-proceffes, fhew, that the liquors muft move more flowly and 
€qually in them than in moft other parts of the body. 
2. By the affiftance of injections and microfcopes, the vety 
minute branches of thefe. veffels are difcovered to go from 
the pia mater, into the cortex, cineritious, or afhy coloured 
part of the cerebrum, cerebellum, and fpinal marrow ; where- 
as we can only fee longitudinal velfels, without numerous ra- 
mifications or reticular plexufes, i in Use Rhee medullary fub- 
ftance of thefe parts, 
3. The continuity of the cortex with the editla of the © 
encephalon and {pinal marrow is obfervable with the naked 
Vou. WI. 7 Lie eye) 
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eye, and is more e diftinctly feen with the affiftance of a mi- 
oe 

. In diffeéting the brain and cerebellum, we fee the finall 
fe tints of the medulla proceeding from the cortex, and 
we can trace its gradual increafe by the addition of more fuch 
white fubftance coming from the cortex. 

5. Both thefe fubftances are very fucculent 5 for being ex- 
 pofed to the air to dry, they lofe more of their weight than 
moft other parts of the body do. ; 

6. In feveral places we can obferve the medulla to be com- 
pofed of fibres laid at each others fides. 

7. The medullary fubftance is employed in forming the 
white fibrous cords, which have now the name of nerves ap- 
propriated to them. Within the fkull we fee the nerves to 
~ be the medullary fubftance continued ; and the fpinal marrow 
is all employed in forming nerves. ‘ 

8, The common opinion coneerning the rife of the nerves, 
founded. on a fuperficial infpection of thoie parts, is, that the 
nerves qte propagated from that fide of the encephalon at 
which they go out of the fkull. But it having been remarked, , 
_after 2 more ftrit inquiry, and preparing the parts by mace- 
ration in water, that the medullary“fibres decuffate or crofs, 
each other in fome parts of.the medulla; as for example, at . 
the corpus annulare, and beginning of the ipinal marrow; 
and practical obfervers having related feveral examples, of 
people whofe brain was hurt on one fide, while the morbid 
fymptom, palfy, appeared on the other fide of the body, of 
which I have feen fome inftances ; and experiments made on 
brutes having confirmed thefe obfervations, it has’ been 
thought, that the nerves had their rife from that fide of the ! 
encephalon which is oppofite to their egrefs from the fkull. 
It may, however, ftill be faid, that this laft opinion is not 
fully demonftrated, becaufe a decuflation in fome parts is not 


a proof that it obtains univerfally ; and if there are examples 
of 
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“of palfy of the fide oppofite to that on which. the’brain was 
‘hurt, there are alfo others, where the injury done to the brain 
and the pally were both on the fame fide. 

g. The nerves are compofed of a great many threads lying 
parallel to each other, or eae fo, at their exit from the 
medulla. | 

This fibrous texture is evident at the origin of ‘hott of the’ 
nerves within the ficull ; and in the cauda equina ‘ofthe fpinal- 
marrow, we can‘ divide them into fuch {mall threads, that a 
very good eye can fcarcely perceive them ; but thefe threads, 
when looked at with a microfcope, appear each to be compo!- 
ed of a great number of {maller threads. 

to. How fall one of thefe fibrils of the nerves‘is, we know 
not ; but when we confider that every, even the moft minute 
part of the body is fenfible, and that this muft depend on the 
nerves (which, all conjoined, would net make a cord of an 
inch diameter) being divided into branches or filaments to be 
difperfed through all thefe minute parts, we muft be convin- 
ced, that the nervous fibrils are very fmall. From ithe exa- 

“mination of the minimum vifibile, it is demonftrated, that 
each fibre\in the retina of the eye, or expanded optic nerve, 
cannot-exceed in diameter the 32,400th part ofta hair. 

rr. The medullary {ubftance, of which the nervous fibrils 
are compofed, is very tender, and would. not beable to refift 
~ fuch force as the nerves are expofed to within the bones, nor 
~ even the common force of the circulating fluids, were not the 
pia mater and tunica arachnoides continued upon them ; the 
former giving them firmnefs and ftrength, and the latter fur- 
nifhing a cellular coat to connect the threads. ‘of the ner ves, 
to let them lie foft. and moift, and to fupport the veffels 
which go with them. : 

It is this cellular fubflance that is diftended when air is 
forced thr rough a blow-pipe into a nerve, and that makes 
a nerve agers {pongy, ang being diftended with air till it 
ssl i i 
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dries ; the proper nervous fibrils fhrivelling foin drying, that 
they can {carcely be obferved. 


12. Thefe coats (§ 11.) would not make the nerves ftrong 7 


enough to bear the ftretching and. preflure they are expofed 
to in their courfe to the different parts of the body; and 
‘therefore, where the nerves go out at the holes in the cra- 
nium and fpine, the dura mater,is generally wrapped clofely 
round them to collect their loofe fibres into tight firm cords ; 
and that the tenfion which they may happen to be expofed 
to may not injure them before they have got. this. additional 
coat, it is firmly fixed to the fides. of the holes in the bones 
throngh which they pafs. 

13. ‘The nervous cgrds, thus compofed of nervous fibrils, 
‘cellular coat, pia aad dura mater, have fuch numerous blood- 
veflels, that after their arteries only are injected, the whole 
| cord is tinged with the colour of the injected liquor; and if 
the injection is pufhed violently, the cellular fubftance of the 
nerves is at laft diftended with it. 

14. A nervous cord, fuch as has been juft now defcribed, 
has very little elafticity, compared with feveral other parts of 
the body. When cut out of the body, it does nat become 
pbfervably fhorter, while the blood-veilels. contract. three, 
pig of their length. : 

‘15. Nerves are generally lodged i ina ite or fatty fub- 
-ttance, and have their courfe in the interftices of mutcles and 
other acliye organs, where they are guarded from. preflure ; : 
but in feveral parts they are {fo placed, as if it was intended 
that they fhould there fuffer the vibrating force of arteries, or 
the preflure of the contracting fibres of mufcles. 

16. The larger cords of the nerves divide into br anches ag 


. they go off to the different parts ; the branches being {mall- 


er than the trunk from which _they come, and making Benes 
yally an acute agi where they feparate, 


17. fa 
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est; Pee | lees places, different nerves unite into one cord, 
which is commonly larger than any of the nerves which form 
it. , | | Bie he 

18. Serer nerves, particularly thofe which are diftributed 
to the bowls, after fuch an union, fuddenty form a hard knot 
confiderably larger than all the nerves of which it is made. 
Thefe knots were called corpora olivariay athe: are now gene 
rally named ganglions *, 

, 19. The ganglios have thicker orate, more numerous, and 
larger blood-veflels, than the nerves; fo that they appear 
more red and mufcular. On difle@ing the ganglions, fibres 
are feen running longitudinally i in their axes, and other fibres 
are derived from their fides in an gblique direction to the 
longitudinal ones. | 

20. Commonly numerous fmall nerves, which conjundcly 
are not equal to the fize of the ganglion, are fent out from it, 
but with a ftructure no way different from that of other 

neryes. ss 7 
21. The nerves fent to the organs of the fenfes, lofe there 
their firm coats, and terminate in a pulpy fubftance. ‘The optic 
nerves are expanded into a foft tender web, called the retina. 
‘The auditory nerve has fearce the confiftence of mucus in 
the:veftibulum, cochlea, and femicircular canal of each ear, 
ib nang of the nofe, tongue, and ikin. are very foft. 

The nerves of mufcles can likewife be traced till they 
=. to lofe their coats by becoming very foft; from which, 
and what we obferved of the fenfatory nerves (§ 21.), there 
is reafon to conclude, that the mufcular nerves are alfo pulpy 
at their terminations, which we cannot indeed profeeute by 


diffection.. 
23. It would feem sae lary that the extremities of the 


_ -perves fhould continue in this foft flexible ftate, in order. th 


perform 


* See Vol. II. p. 63, and Monro on the Nervous Syftem, 
ab. xx, xxi, xxii. xxtiie 
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- perform ticirfuhdtions right for, in proportion as parts be- 
come rigid and firm by age, or any other caufe, they lofe of 

their fenfibility, and the motions are more otek per= ij 
formed. , 

24. Though the fibres in a nervous coat are firmly. connect- 
ed, and frequently different nerves join into one trunk, or in- 
to the fame ganglion ; yet the fenfation of each part of the 
body is fo very diftinét, and we-have fo much the power ;of 
moving the mufcles feparately, that, if the nerves are principal 
agents of thefe two functions, which I fhall endeavour to 
prove they are, we have reafon to believe that there is no. 
-. union, confufion, or immediate communication of the ‘proper’ 

- nervous fibrils, but that each fibre remains diftingt from ha 
origin to its termination. 

25. Changes produced any way upon the coats of the nerves, 
cannot, however, but affect the nervous jfibrils. The ‘cel- 
lular fubftance may be too full of liquor, or may not fupply 
enough ; the liquor may not be of a due confiftence, or it may 
be preternaturally obftructed and collected. The pia or dura 
mater may be too tenfe, or too lax; their veflels may be ob- 
firucted ; their proper nerves may ‘be violently irritated, or 
lofe their power of acting; and a great many other fuch 
ehanges may happen, which will not: only occafion diforders 
in particular nerves, but may be a caufe of the fympathy fo 
frequently obferved among the nerves ; which is fo neceflary 
to be attentively regarded in a great many difeafes, in order 
to difcover their true ftate and nature, that, without’ this 
knowledge, very dangerous miftakes in the practice of phyfic 
and furgery may be committed. | : | 

26. Many experiments and obfervations concur in provings 
that when nerves are comprefled, cut, or any other way de- 
Rtroyed, the parts fupplied with fuch nerves, farther from the ; 
head or fpine than where the injuring caufe has been applied, 
haye their fenfations, motions, and nourifhment, weakened 


OF 
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or loft, while no fuch effects are feen in the parts nearer. to 
the origin of thofe nerves : and in fuch experiments where the 
caufe impeding the nerves to exert themfelves could. be re- 
moved, and the ftructure_of the nerves was not injured, as 
_ for example, when a ligature upon a nerve, {topping its in- 
fluence, has been taken away, the motion and fenfation of the 
parts were foon reftored. From which it would appear, that 
the nerves are principal inftruments in our fenfations, mo- 
tions, and nourifhment ; and that this influence of the herves 
is not inherent in them, unlefs the communication between 
thefe.cords and their origin is preferved. 
This conclufion is juft, notwithftanding that fometimes, up~ 
On cutting a nerve, the effects above mentioned have been felt 
for a fhort time, but afterwards the perfon was fenfible of na 
numbnefs or immobility : for wherever this is faid to have 
happened, the cut nerve was only one of feveral which were 
fent to the member ; the want of whofe influence was felt no 
longer, than till the habit was acquired of performing the 
functions eafily by the other nerves. | 
_ Nor is it of greater weight as an objection, that fometimes 
when a ligature is drawn very hard upon a nerve, and then is 
taken away, the nerve never agaiu recovers its influence upon 
the parts it is diftributed to beyond the ligature, but is of as 
little effect as if it had been cut through ; which is to fay that 
its texture has been altered beyond recovery. The fame thing 
is to be feen by tying a thread tight round a tender twig of 
any vegetable; it decays. . 

27. Experiments and obfervations fhew, too, that when 
parts of the encephalon or {fpinal marrow have been irritated, 
comprefled, or deftroyed, ‘the parts of the body, whofe nerves 
had their origin from fuch affected parts of the encephalon or 
{pinal marrow, beanie convulfed, paralytic, infenfible, or 
wafted ; and in fuch cafes where the i injuring caufe could be 
removed fromthe origin of the nerves, the morbid fyinptoms 

> ! _obfervsd 
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obferved in the parts td which thefe nerves were diftributed, 
weht off upon the renioval of that cavfe. From which it ig 
thought reafonable to conclude, that the nerves muft not only 
have 2 communication with their origin, but that the influence 
they lave upon the parts they are diftributed to, depends on 
the influence which they derive from the saga ii 
and fpinalis. | * 
28. Though the fpinal marrow has its own veflels and cine- 
fitious fubftance, which affifts to form its medulla; yet a ve=. 
ty large fhare of the medullary fubftance within the {pine ‘is 
derived from the encephalon, whofe medulla oblongata de- 
{cehds from the head ; and the influence of the fpinal marrow 
on its nerves depends in a great meafure on this inedulla ob- 
Jongata of the head: Hence an injury done to any part of the | 
fpinal marrow, immediately affects all the parts, whofe nerves 
have their origin belew where the injuring caufe is applied. 
A laxation of a vertebra in the loins makes the lower extre- 
mities foon paralytic ; a tranfverfe fection of the medulla at 
the firft vertebra of the neck, foon ptits an end to life. © 
19. If fuch cauifes produce conftantly fuch effects (§ 26, 
24, 28.) in us and other creatures living in’ nearly the famé 
circumftances as we do, the conclufions already matle mutt 
be good, notwithftanding examples of children and other 
creatures being born without brains or fpinal marrow; or 
notwithftanding that the brains of adult creatures can be 
‘much changed in their texture by difeafes ; and that tortoifes, 
and fome other animals, continue to move a confiderable timé. 
after their heads are cut off. We may be ignorant of the par- 
ticular circumftances requifite or neceffary to the being of 
well-being of this or that particular creature and we may be 
unable to account for a great many phenomena; but we muft 
believe our eyes in the examination of facts; and if we fee 
conftantly fuch confequences from fuch aétions, we cannot 
but conclude the one to be the caufe and the other the effect, 
| Ig 
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Ie would-be as unjuft to deny the conclufions made in the three © 
preceding articles, becaufe of the -feemingly preternatural, 
phaenomena mentioned at the beginning of this, as it would 
be to deny the necefiity of the circulation of the blood in us 
and moft quadrupeds, becaufe .a frog can jump about, or a 
tortoife can walk, long after all the contents of its thorax and 
abdomen are taken out, or becaufe the different parts of a 
worm crawl after it has been cut into a great many pieces. It 
is therefore almoft univertally allowed, that the nerves are 
principal iiftruments in our fenfations, motion, and that the 
influence which they have is cotnmunicated from their origin, . 
the encephalon and medulla fpinalis. But authors are far from 
agreeing. about the manner in which this influence is com-= 
municated, or in what way nerves act to pr oduce thefe ef- 
ini : | 
30. Some allege, that rhe i nervous fibres are all folid sensi 
acting by elafticity or vibration ; others maintain, that thofe 
fibres are {mall tubes conveying liquors, by means “of which 
. their effects are produced. vent ee 
31. The gentlemen, who thirkk the nervous fibres folid, 
raife feveral peietians to the other doctrine, which I {hall 
confider afterwards; and endeavour to fhew the fiinefs of 
their own dodtrine to account for the effedis lin sd ob~ 
ferved to be produced by the nerves. 
The objects of.the fenfes plainly (fay they) ae fipidlfanan on 
the nerves of the proper organs, which muft thake the nerv- 
ous fibrils: and this vibration muit be propagated along the 
whole ‘cord to its other extremity or origm, as happens in e- 
ther tenfe ftrings ; and thefe vibrations being differently mo- 
dified, according to the difference of the object, and its differ. 
ent sppliesiout produce the didFex rent ideas we have of objects. 
32. To this account of fenfation, it is objected, rf, That 
nerves are unfit for vibrations; becaufe their extremities, 
ch objecis are applied to them, are quite foft and pappy 
Evo UL Kk ee Ate) 
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(§ 21.), and therefore not fufceptible of the vibrations fuppo- — 


fed ; and if there could be any little tremor made here by the 


impulfe of objects} it could not be continued along the nerv= | 
ous cord, becaufe the cellular fubftance by which each par- 
ticular fibre is connected to the neighbouring ones (§ 11.) 


and the fatty fubitance in which the nervous cord is immer- 
fed (§ 15.) would foon ftifle any fuch vibratory motion. 


A fecond objection to this dofirine is, That fuppofing the: 


nerves capable of vibrations by the impreffions of objects, thefe 
vibrations would not anfwer the defign. For if what we 
‘know of other vibrating firings, to wit, that their tone re- 
mains the fame, unleis their texture, length, or tenfion, is al- 
tered, and that different fubfiances firiking them do no more 
than make the found iouder or weaker.; if thefe properties are 
to be applied to nerves, then it will follow, that the fame 
nerve would conftantly convey the fame idea, with no other 
variety than of its being weaker and ftronger; whatever dif- 
ferent objeéts were applied to it; unlefs we fuppofed the 
nerve changed in its texture, length, or tenfion, each time a 
different object is applied ; which it is prefumed, no Bs i 
will undertake to prove does happen, 

Nay, 3dly, If ever fuch a variety of vibrations seul be 
“made, our fenfations would notwithftanding be confufed and 
qndiftinet ; becaufe the tremulous nervous fibre being firmly 
connected and contiguous to feveral other fibres of the fame 
cord, would neceflarily fhake them too, by which we fhould 


have the notion-of the object as applied at all the ae 


parts where the extremities of thefe fibres terminate. - : 


33. In whatever way the favourers of the doctrine of folid 


nerves pleafe to apply the elafticity of nerves'to the contrac- 
tion of mufcles, “their adverfaries infift that nerves ware too 
weak to refift fuch weights as the mufcles fuftain; they would 


furely Lreak, efpecially as they are in a great meafure, if not 


wholly, . ia a of theit Soa coats before they come to 
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the part of the mufcle they are immediately to act upon (§ 2°2.) 
—The nerves being found to have little or no elafticity to 
fhorten themfelves, (§ 14.), fhews them altogether unfit for 
* fach an office as this, of contratting the mufcles in the way 
propofed of their acting by elafticity; and when a nerve is 
viewed with a microfcope while the mufcles it ferves are in 


action, no contraction or motion is obferved in it. Nays 


— if they wereelaftic, they would equally exert their power of 
contracting mufcles nearer to their origin as well as farther 
from it, when they were’ put into contraction or vibration, by 
irritation of any part of them. ‘The former, Hovcvery. cue 
not happen. | | 

34. Asa further objection againft dittier motion or fenfa- 
-tion being owing to the elafticity of the nerves, it is faid, that 
if this doctrine was true, the fenfations would be more acute, 


and the contractions, of mufcles would be greater and ftrong- 


er, when the parts become firmer and more tigid by age : for 
then their elafticity is increafed: Whereas, on the contrary 5 
it appears (§ 23.) that then the fenfations are blunted, and 
mufcular contraction becomes lefs and weaker. 

35. If the nerves were granted to be elaftic, and to com= 
municate a fpringy force to all the parts they are diftributed. 
to, they might appear neceffary in this view to aflift the ap-~ 


plication of the nutritious particles of the fluids to the fides of * 
the veflels which thefe particles were to repair; and fo far - 


might well enough account for the fhare which nerves are 
thought to have in nutrition ;.but if we cannot make ufe of 
elafticity in the other two functions, fenfation and motion; we 
mutt alfa endeavour to find out fome other way for the nerves 
to act in nutrition ; which will be done afterwards. 

30. Having thus ftated the reafons for and dagainft the 
nerves acting as folid ftrings, let us likewife relate the argu- 


ments for the nerves being tubes, ae the objections to this 
‘@ottrine. 
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A great argument of thofe who think the nerves to be tubes: 
conveying liquors, is the ftrong analogy of the brain and nerves 
to other glands of the body, a and their exeretories, where a ma- 
nifeft fecretion of liquor is made in the ¢ glands, to be conveyed 


by the excretories to the proper places in which it ought to be 
depofited : they think that the vafcular texture of the cortex of 


the encephalon and fpinal marrow ({ 2.) the continuation of 


- the cortex in forming the medullary fubftance (3¥ 4-) the fi- 
brous texture (¢ 5.) anid fucculent ftate of this medulla (9, 6.). 


-and its being wholly employed | to forny the nerves (§ 7.) where | 


' the fibrous texture Is evident (§ 9.)3 all thefe things, fay they, 
confpire to fhow fuch a {trong analogy between thefe parts and 


the other glands of the body, as carries a conviction that there ~ 


is a liquor fecreted in the encepbalon and fpinal marrow, to 
be fent out by the nerves to the different parts of the body. . 
37. Lhe following objections are raifed to this argument in 
favour of liquor conveyed in the nerves from the analogy of 
the glands. if, Other glands, it is faid, have their excreto= 
ries collected into a few large tubes, and not continued in fuch 
a great number of feparate tubes,,as far as the’places where. 


the liquors are depoiited ;. which laft muf¥ be the cafe if the - 


nerves are the excretories. of the glandular brdin. 2d/y, We 


fee the cavities, and can examine the liquors i in the excretories~ 


wf other glands much {maller than the brain; which cannot 
be done in the nerves. 3d/j, If the nerves were tubes, they 
would be fo. fmall, that the attraction of the liquors to their 
fides would prevent that celerity in the motion of the liquors, 
which is requifite to fenfations and motions. 4tbly, If the 
nerves were tubes, they would be cylindrical Omes, and con- 
fequently: not fabject to difeafes ; or at leat we could have. 
no comprehenfion of the difeafes in them. 

38. The anfwer to the 17 of thefe objections is, "Phat sides 
ate other glands where there 1 js a manifett fecretion, andim 


which the difpofition of the excretories is in much the fame, 


° Ye pee ol, way 
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- way.as in the Poet ds the kidneys, for dettouli, have aree 


ticulated cortex of veflels, from which the Euftachian or Bel-: 
linian medulla, confifting of longitudinal fibres and a’ few: 
blood veflels in the fame direétion, proceeds ; and this medule. 
la is collected into ten, twelve, or more papillae, each of which 


-is formed of numerous finall feparate tubes, which fingly dif: 


charge the urine into the large membranous tubes ; and thefe: 


united form the pelvis. Upon comparing this texture of the” 
kidneys with that of the encephalon (§ 2, 3, 4, 550, b 9;) the 


analogy will be found very ftrong, 


39. In anfwer to the 2d objection, in § a it is granted, 
that microfcopes, injections, | and all the other arts hitherto: 
employed, have not fhewn the cavities of the nervous fibrils, 
or the liquors contained in them ; and.from what was {aid 
(§ 10.) of the fiallnefs of the nervous fibrils, it is not to be 
expected that ever they {hould be feen. But fo longas fuch a 
number of little animals can every hour be brought to the ob- 
jeCtors, in which they can as little demonftrate the veflels or 
contained fluids, it will not be allowed to be conclufive reafon- 
ing, that becaufe ocular demonftration cannot be given of 
either the tubes or their contents, therefore they do not exift. 


For if we have any notion of an animal, it is its being an hy- 


draulic machine, which has liquors moving in it as long as it 
has life. _ If, therefore, fuch little animals have veffels and li- 


* quors which we cannot fee, why may not fome of the veflels. 


and liquors of the human body be alfo invifible to us? 
‘To-avoid this anfwer to the objection, it is Phe: urged, 
That though we might riot fee the nervous tubes or the liquors. _ 
they contain as they naturally flow ; yet if fuch. liquors really 
exift, they ought to difcover themfelves, either by a nerve’s 
{welling when it is firmly tied or that, however fubtile their _ 
fluids are, they might be collected in fome drops, at leaft, when 
the cut end of a nerve of a living animal is kept fome time in 
the exhaufted receiver of an air-pump. + is affirmed, that 
_ te | nh fi i neither 
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neither did the tied nerve {well between the brain and liga- 
ture, nor was there any liquor colle¢ted in the receiver of the 
air-pump 5 from which it is concluded, that there is no iss 
in the nerves. 

Some, who fay they have tried thefe experi, afirm, 
that in young animals the nerve does {well above the ligature, _ 
and that a liquor does drill out upon cutting: a nerve. 


Whether {welling or liquor is feen or is not {een in thefe ex- 
periments, no conclufion for-or again{t a nervous fluid can be - 
made from them : for the {welling of the nerve after it is tied, 
or the efflux of liquors from its extremity, will never prove 
either to be the effect of the fluid in the proper nervous fibrils, ~ 
_ fo long as they might be occafioned by the liquors in the lar- 
ger veflels of the cellular fubftance of the nerves ; and if thefe 
dmali veffels of the coats of the nerves do not difcover their 
liquors by thefe experiments, it is far lefs to be expected thar 
the much more fubtile nerves will difcover theirs. 

40. The 3d objeétion to the dottrine of the brain being 2 
gland, and the nerves its excretories, fappofes a more rapid 
motion neceflary in the fluid of the nerves than what moft of 
the defenders of the nervous fluid will now allow ; and is after- 
wards to be confidered particularly in a more proper place. 

_ at. The 4th objection being, That if the nerves are excre- 
tories of a gland, they muft be cylindrical tubes, in which no 
-obftructions or difeafes would happen ; but fince we daily fee 
difeafes in'the nerves, they muft not therefore be fuch excre- 
tories. Th@anfwer is, That difeafes happen often in the ex- 
cretories of other glands, as of the liver, kidneys, &c. notwith- 
ftanding their cylindrical form, and their much fhorter ae 
lefs expofed courfey. When we confider the very tender fub- 
ftance of the brain, the vaft complication of its veffels, the 
prodigious fmallnefs of the tubes going out from it, the many 
moving powers which the nerves are to undergo the fhock 
of, and the many chances which the vellels, membranes, and _ 
csllular 
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cellular «a accompanying the nerves, have of being difz 
ordered, and then affecting the nervous fibrils, we have very 
great reafon to be furprifed, that thefe cylindrical tubes are 


not much more frequently put out of order, by too great or 


‘too {mall a quantity of liquors; by too vifcid or too thin fluids; 
by liquors ‘confifting of too mild and too fluggith particles, or 
of too acrid pungent ones ; by too great or too. little motion 
given to the liquors ; by the diameters of the tubes being too 
much-ftraitened or too much enlarged; and by a great many 


other varieties of circumftances which. might be thought ca- 


pable of difturbin 8 the functions of the nerves, fuppofing them » 
to be cylindrical. éxcretories of the brain, as a gland, 
42. The numerous veflels of the encephalon have. brought 


fome of the gentlemen who aflert the nerves to be folid, to 


. 


acknowledge, that there is a liquor fecreted in the brain ; ; but 
then they will not allow that this liquor is fent out by the pro- . 
‘per nervous fibrils, but that it is poured into the cellular fub- 
ftance, in which the nerves lie, to keep them moift and fupple, 


and therefore fit for exerting their elafticity, vibration, &c; 


by which, in their opinion, the effects commonly afcribed to 
nerves are produced. 
43- Befides the objections already mentioned (§ 325 33-) 


K abaing the nerves acting as elaftic ftrings, this opinion has fome 
é other difficulties which may be objected to it: for inftance, 
_ there is not one analogous example in the whole body. of li- 


quors fecreted in a large gland, to be poured into a cellular 
fubftance, as is here fuppofed ; the liquors in the cells of the , 


tela celiularis of other parts are feparated from the little ars 


teries which are diftributed to thefe cells. 

Further, it cannot be imagined, how a liquor fecreted in the 
cortex of the brain fhould make its way through the medulla, 
to come out into the cellnlar membranes on the furface of that 
medulla. 4 7 
a Lailys 
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Laftlyy A A very fimple experiment, of injecting water by the 
artery of any member, and thereby filling the cellular fubftance 
of the nerves. of that member, fhews, evidently, that the, lis 
quor of the cellular fubftance of the nerves has the fame. 
fountain as the liquor has in the tela cellularis any where 
elfe, that is, from the little arteries difperfed upon it. 

44. The dodtrine of a fluid in the nerves, is not i thus 
fupported by the analogy of the brain and nerves to the other 
glands and their excretories, but thofe who maintain this doe= 
trine mention an experiment which they think directly proves 
a fluid in the nerves. It is this: After opening the thorax 
of a living dog, catch.hold of and prefs one or both of the 
phrenic nerves with the fingers, the diaphragm immediately 
ceafes to contract; ceafe to comprefs the nerves, and the muf- 
cle atts again: a fecond time, lay hold of the nerve or nerves. 
fome way above the diaphragm, its motion ftops. Keep firm. 
hold of the nerve, and with the fingers of the other hand 
ftrip it down from the fingers which make the compreflion 
towards the diaphragm, amd it again contracts : a repetition of 
this part of the experiment three or four times, is always at= 
tended with the fame effects ; but it then contracts no more, 
ftrip as you will, unlefs you remove the preflure to take hold. 
‘of the nerves above the place firft pinched; when the mufele 
may be again made to contract, by ftrippi inig the nerve down 
towards it. This experiment I have done with the fuccefs here. 
“mentioned. Let any one try if he can imagine any other rea- 
fonable account of thefe appearances, than that the preflure by 
the fingers ftopped the courfe of a fluid in the nerve ; that {fo 
- much of this fluid as remained in the nerve, between the fin- 
gers and diaphragm, was forced into that mufcle by ftripping 5 
_ and when it was all preffed away, the fingers above preventing 
: a fupply, the mufcle contracted no more till the fingers were 
remov@g, and a fetk flow was by that means received from, 
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the {pinal marrow, or from that part of the nerve which had 
not yet been fo ftripped. ( 

It has been objected to the conclufions from this experi~ 
ment, 1. That the diaphragm is fet in motion by {tripping the 
‘nerve from, as well as towards, this mufcle 5 and this may be’ 
well expected ; for a liquor in fuch {mall pipes hindered to 
flow backwards by ligature, pinching fingers, or even the flow 
of their liquors from the fountain, will regurgitate forwards 
with velocity when preffed backwards. We fee it happen in 
the ftalks of tender fucculent plants. | 

2. It is faid that mufcles ceafe to act when their veins aré 
tied, as well as when their arteries or nerves are tied or cut, 
but that mufcles continue to act when their veins-are cut 5 
by which it would appear that the overloading of the veflels is 
an impediment to the aétion of mufcles : and therefore the 
ceafing of their action, when their arteries or nerves are tied 
or cut, may alfo be owing to the liquor in the branches of thefe 
pipes of mufcles ftagnating when it is not propelled by the flow 
of more liquor from their trunks, and not to any influence or 
moving power, which now ceafes to be conveyed to them. 

It is to be obferved, in making the experiments jult now 

mentioned, that the contraction of the mufcles ceafes foonelt 
when thé nerves, and lateft when the veins, are tied. ——— Uhat 
when veins are tied, not only are the veflels overloaded, but 
all the cellular fubftance of the mufcles is filled with coaguilat- 
ed blood ; whereas when the arteries and nerves are ae the 
reverie is feen, the mufcles are lax, and of lefs bulk. So that 
in thefe cafes, the ceafing of the contraction of. ee muicles 
feems to depend on very different caules, to wit, a depriva: ion 
of neceflary liquors in the one, and a redundancy of fuper= | 
pero blood in the other. An elaftic ftick may be deprived. 

of its elafticity, by being made either too dry or too wet. 

45. Some gentlemen, convinced of the reafonablenefs of the 
fecretion of a liquor in the brain to be fent out by the nervess 
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but not coinprehending how a fluid could have fuch a rapid \ 


retrograde motion as they imagined was neceflary for convey= 
ing the impreffions of objects made on the extremities of nerves 


to the fenforium, fuppofed two forts of nerves ; one that con= — 


veyed a liquor for mufcular motion and nutrition ; the other 
compofed of folid nerves, that were to ferve for organs of the 
- fenfes, to convey the vibrations communicated’ from objects 
to the fenforium. _ 
46. To this opinion (§ 45.) the objeCtion ie the (oiatet 
ry nerves acting by vibration (§ 32.) may be made; and there 
is fo little reafon to fufpect any difference in the texture of 


the different parts of the brain or nerves, that, on the con- 


_trary, the ftructure is every where fimilar, and branches of 
the fame nerve often ferve both for fenfation and motion. 
How little neceflity there is for fuppofing extremely rapid 
motions of the nervous flnid, is to be examined foon. ~ 
47. The hypothefis of great celerity in the motion of the 
fluid of the nerves being neceflary, gave alfo rife to another di- 


vifion of the nerves, into arteries or effluent, and venous or — 


yefluent. It was faid that mufcular motion or nutrition de- 
pended on the arterious nerves ; and that the jenfations de- 
pended on an accelerated motion of the nervous fluid towards 
the brain, by the impreflions which the objects of the fenfes 
make upon the venous nerves. By this {uppofition, the ab. 
furdity of rapid fluxes and refluxes in the fame canal was pre- 
vented ; and an advantage was thought to be gained by it, of 


ne, eas ae es 


faving too great a wafte of the fluid of the nerves, which o- © 


therwife the encephalon and {pinal marrow could not fupply — 


in fufficient quantity to anfwer all the exigencies of life. 
48. Ve this opinion (§ 47.) it has been objected, s/, That 


there is no example in the body, of a fecreted liquor. being. | 
turned immediately and unmixed to the gland by which it was 


eriginally feparated from the mafs of blood ; which would be 


fox 
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the cafe were there venous nerves. 2d/y, There is no occafion — 
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for fav ial the fluid of thie nerves in the way propofed ; ; the? 


organs for fecreting that fluid being large enough to fupply all 


that is weceflary of it in the common funétions of life. adly, It: 


the fluid of the nerves was to be thus kept in a perpetual! circu- 
lation, it would foon become too acrid for continuing with 
| fafety in fuch fenfible tender veffels as the brain and nerves 


are compofed of. — 4th/y, This hypothefis will not anfwer the 


defign for which it was propoled ; for though the momentary 


application of an object might caufe an acceleration in the fluid 
of venous nerves, yet if the objeét was kept applied to the 


‘Rerves, it would {top their fluid, fo that it could not go for- 


ward to the brain; and therefore, according to this doctrine, 
we fhould be fenfible of no objects, except thofe whole appli- 
cation to the organs of the fenfes was momentary. 

49. Let us now fuppofe it probable, that the encephalon 
and {pinal marrow fecern a liquor from the blood which is 
fent into all the nerves, and that by the means of this liquor 
the nerves perform the offices commonly affigned to them; it 
is Next neceflary to enquire what kind of liquor this is, and _ 


how it moves, in order to determine how well its nature and 


motion are fitted for performing what is expe&ed from it. 

50. The liquor of the nerves has been fancied by fome to 
be of a very firong acid or alkaline nature : But fince none of 
our juices appear to be of this fort, and fince fuch liquors irris 
tate and deftroy the parts of the body to which they are ap= 
plied, we cannot conceive how the brain can feparate, or the 
nerves could bear any thing of fuch an acrid nature. This 
tendernefs and fenfibility of thefe organs muft hinder us ab- 
folutely from fuppofing that the li iquor of the nerves can be 
acrid or pungent, or of the nature of {pirit of wine, hart{- 
horn, &c. ! 

51. Some have imagined the liquor of the nerves to be ca= 
Ppable of vaft explofion like gun- powder, or of violent fudden 


| rarefaction like air, or of erong ebullition like boiling water, 
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or of effervefcence like the mixture of acids with alkaline li+ 4 
quors. But as the mafs of blood from which this fluid is de- 
rived, is not poffeffed of any fuch properties, we cannot fup- 
pofe the blood to furnifh what it has not in itfelf. Befides, all — 
thefe operations are too violent for the brain or nerves to 
bear ; and when once they are begun, they are not fo quickly 
controlled or reftrained, as experience teaches us the nerves 


can, which may be fuddenly made to ceafe from acting. 

52. We are ngt fufficiently acquainted with the properties 
of an aether, or electrical efluvia, pervading every thing, to ap= 
ply them juftly 3 in the animal oeconomy ; and it 1s as difficult 
to conceive how they fhould beretained or conducted inalong = 
nervous cord. Thefe are difficulties not to be furmeounted. 

53- 3 The fareft way of judging what kind of liquor this of G 


the nerves muft be, is to examine the ]i iquors of fimilar parts | 
of the body. All the glands feparate liquors from the blood 
much thinner than the compound mafs itfelf; fuch is the li- 
quor poured into the cavity of the abdomen, thorax, ventri- — 
cles of the brain, the faliva, pancreatic juice, lymph, &c. | 
‘Wherever there is occafion for fecreted liquors being thick. 
‘and vifcid, in order to anfwer better the ufes they are intended _ 
for, nature has provided refervoirs for them to ftagnate in, 
where their thinner parts may be carried off by the numerous 
abforbent veins difperfed on the fides of thofe cavities; or — 
they may exhale where they are expofed to the open air. ‘The ' 
mucus of the nofe becomes vifcid by ftagnation ; for when it 
is immediately fecreted, it is thin and watery, as appears from 
the application of fternutatories, &c. ‘The cerumen of the ears 3 
js of a watery confiftence when juft fqueezing out. The mu- 
cus of the alimentary canal grows thick in the lagunae. The 
bile in the hepatic duct has little more confiftence thanlymphs — 
that in the gall- bladder is vifcid and ftrong. The urine is — 
much more watery as it flows from the kidneys, than when it~ 
is excreted fon the bladder. The feed is thin in the tefti+ 
gles, and is concocted in the veficulae feminales, &c. 

| 54. Heng | 
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54. Hence (§ 53.) we may fafely conclude, that a thin li+ 

quor is fecreted in the cortex encephali or {pinal Marrow 5 
and feeing the thinnefs of the fecreted liquors is generally, as 
the divifions of the veflels, into fmall fubtile branches, and 
that the ramifications within ,the fkull are almoft infinitely 
fubtile, the liquor fecreted in the encephalon may be deter~ 
mined to be among the fineft or thinneft fluids. 

55. Seeing alfo that we can obferve no larger refervoir, 
where the liquor fecerned in the cortical fubftance is depofit- 
éd, to have its finer parts taken off, we have reafon to think 
that it goes forward into the nerves in the fame condition in 
which it is fecerned. 

56. By fine or fubtile animal liquors, is meant no more than 
thofe which are very fluid, and which feem to confift of a 
large proportion of watery particles, anda lefler one of the 
oily, faline, and terrettrious particles. Some of the liquors 
which we can have in fufficient quantity to make experiments 
with, are fluid, and have fo little vifcidity or cohefion of 
parts, that when laid upon a piece of clean mirror, they eva- 

~ porate without leaving a ftain. Such is the liquor oozing out 
from the furface of the pleura, the lymph, and feveral o« 
thers. 

If then thefe liquors, which are fubject to our examination; 
the fecerning vefléls of which are fo large that we can fee 
them, have fuch a fmall cohefion of parts, it might not be 
_unreafonable to fay, that the liquor of the nerves is as much 
more fine and fluid than lymph, as the veffels feparating i it are 
fmaller; and therefore that the fluid of the nerves isa defe- 
cated water, with a very {mall proportion of the other princi- 
ples extremely fubtilized. ‘tude 

57. Lwo experiments are faid to eannena ct this opinion of 
the liquor of the nerves being fo fluid and fubtile. One is, that 
_ pon cutting the cauda equina of a living animal, a liquor as 

_ yifcid as the white of an egg drops out.’ ‘The other is, that a 
| | wounded 
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wounded nerve,yields a glairy fanies. But thefe do not ap- 
pear to be the proper fluid of the nerves ; fince it is evident, 


that what is difcharged in both thefe cafes comes out of the 


cellular fubftance involving the nervous fibres. 


58. Confidering how many experiments make it evident, 


that there is a conftant uninterrupted ftream of liquors flow- 


ing through all the canals of animals,-which convey liquors _ 


compofed of particles fmaller than the diameter of their canal, 
which is always the cafe of the nerves in a natural ftate, it is 
furprifing how it ever could be thought that the liquid of the 
nerves fhould be obliged to flow from the brain to each mufcle 
the moment we will; or that this liquor fhould flow back with 
the like fwiftnefs from the extremity of each nerve, to which 


an object of fenfation is applied. ‘The nerves, as well as the 


other excretories of the glands, are always full of liquor ; the 


degree of diftention of the canals not being at all times alike 


even in a found ftate. But this happens without inconve- 
nience, as the fides of the canals have a power to accommo- 
date themfelves to the prefent quantity, unlefs it is very much 
above or below the natural {tandard ; in both which cafes dif- 


eafes enfue. — 


59. The motion of the fluid in the neryes is therefore not 3 
nly conftant, but it is alfo equal, or nearly fo; for though 


the blood in the larger arteries is moved unequally by the un- 
equal forces, the contraction of the ventricle of the heart, and 
‘the weaker power, the fyftole of the arteries ; yet the differ- 
ence between thefe two moving powers becomes lefs and 
jefs perceptible as the arteries divide into fmaller branches ; 


becaufe of the numerous refiftances which the liquors meet. 
with, and becaufe the canals they move in become larger, till. 
in the very fmall arterious branches there is no fenfible differ. 


ence in the velocity of the liquors from the effect of the heart 


or arteries. The motion of the fluids muft be ftill more equal~ 


__ #m the excretories of glands, and particularly in thofe where 


the 
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the voce are divided into very minute branches, and a lie 
quors have no other propelling force but the heart and arte. 
ries, (fee § 1.); therefore the nervous fluid moves conftantly, 
equally, and flowly, unlefs when its courfe is altered by the 
influence of the mind, or by the aieeeey of fome neighbour~ 
ing active organ. 

_ 60. As there is neither proof nor probability of the valves 
fappoied by fome authors’ in nerves, we are not to affume 
wath in accounting for any.phenomena. 

- We have not, and perhaps cannot ae any idea of 
wt manner in which the mind and body aét upon each other : 
but if we allow that the one is affected by the other, which 
none deny, and that the fluid of the nerves (whatever name 
people pleafe to give it) is a principal inftrument which the 
mind makes ufe of to influence the actions of the body, or to 
inform itfelf of the imprefiions made on the body, we muft 
allow that the mind can direc this inftrument differently, 
particularly as to quantity and celerity, though we muft re- 
main ignorant of the manner how many phenomena, depend. 
ing on this connection of mind and body, are produced. Thus 
we would in vain attempt to account for animals continuing, 
after their heads were firuck off or their hearts were cut out, 
to perform actions begun before they fuffered any injury. 

62. Let us now fuppofe the nervous fluid fuch as has been 
argued for, to wit, a very fluid faponaceous water, moving in 
a conftant, equal, flow ftream, from the encephalon and {pinal 
marrow, in each of the proper nervous fibres, except when the 
motion is changed by fome acceffory caufe, fuch as the mind, 
preflure of other parts, &c.; and let us examine how well 
fuch a fuppofition will agree with the phenomena of the three 
great fundtions, nutrition, fenfation, and mufcular motion, of 
which the nerves are principal infiruments,: 

63. In general, we may fay, that nerves can carry fluids 
to the mot minute part of the ot to fupply what is wafted 
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in any of the folids* ; that the impreffion made by the objelts 
of the fenfes on the very foft pulpy extremities of the nerves 


of the organs of the fenfes, muft make fuch a ftop in the © 


equal flowing nervous fluid, as muft inftantaneoufly be: per 


ceptible at the fountain-head from which the tubes affetted © 


arife ; that the conftant flow of the liquor of the nerves into 
the cavities of the mufcular fibrillae, occafions the natural 
contraction of the mufcles, by the as conftant nifus it makes 
to increafe the tranfverfe and to fhorten the longitudinal dia- 
meter of each fibre ; and that it is only to allow the mind a 
power of determining a greater quantity of this fame fluid with 
a greater velocity into what mufcular fibres it pleafes, to ace 
count for the voluntary {trong aCtion of the mufcles. 

64. But fince fuch a fuperficial account would not be fatis- 
factory, it will be expected, that thé principal phenomena of 
thefe three functions fhould be explained by the means of fuch 
a fluid as has been fuppofed, and that the feveral objections 
againft this doctrine fhould be aafwered : let us attempt this ; 
and where we cannot extricate ourlelves ‘from difficulties 

which 


* However plaufible the above doctrine might appear to the 
Author and fome of his contemporaries, it is not agreeable to 
the opinion of many of the later phyfiologifts, particularly to 
the prefent Profeflor Monro, who appears to prove beyond a 
‘doubt, that nutrition is performed by means of the arteries. 
After giving his arguments in favour of this doctrine, he cone 
cludes thus: ** Upon the whole, I apprehend there are few 
points in phyfiology fo clear as, | 


1. That the arteries prepare and bbe fecrete the nous 


rifhment in all our organs. 

2. That the nerves do not contain nor conduét the nourifh- 
ment ; but that, by enabling the arteries to act properly, they 
contribute indirectly to nutrition.” See Obfervations on the 
Nervous Syftem, p. 78 : 
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which Apr be thrown i in, let us honeftly acknowledge igno- 
“ance. : 
~ 65, a. If water, with a very fall proportion of oils and faits 
from the-earth, proves-a fit nourifhment for. vegetables, fuch 
_+a liquor-as the fluid of the nerves has been defcribed (§ 56.) 
may not beunfit for-‘repairing the wafte in animals. | 
8. The flow continual motion: of: this nervous. fluid (§ 58, 
59.) to the moft minute parts of the-body {§ 10.) is well 
~enough calculated to fupply the particles that are contiantly 
worn off from the folids by the circulation of the liquors and 
3 neceflary actions of life. | 
“wy. [he greater proportional fize of the peenhelon in young. 
creatures than in adults, feems calculated for their greater 
“proportional growth: for the younger the animal is, the lar- 
-ger encephalon and {peedier growth it has. 
~e- A pally.and .atrophy of the limbs generally accompa- 
-nying each other, thew, that nourifhment, fenfation, and mo- 
tion, depend on the-fame caufe. 
-e~ It was faid (§ 26,), that-the nerves were principal inftru- 
ments in nutrition:; it was not affirmed, that they were the 
_ dole inftruments.; and therefore an atrophy may proceed from 
» the compreffion or-other injury of .an artery, without being 
an objection to the do@rine here laid down. 
-66. a, All objects of fenfe, when applied. to shir proper or= 
' -gans, act by impulfe; and this a¢tion is-capable of being in- 
~ ereafed by increafing the mpelling force. In tangible objects, 
it is clearly evident, thatthe clofer they’are preffed to a cer- 
‘tain degree, the more diftin¢ét does the perception become. 
~Odorous particles need the affiftance of air moved: rapidly to 
affect our nofe ; fapid fubftances, that are {carcely fufficient to 
give us an idea of their tafte by their own weight, are afliftéd 
by the preflure of the tongue upon the palate: the rays of 
light collected drive light bodies before them: found commnu- 
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nicates a vibration to all bodies in harmonic Daraecel a 
it. ‘ 
The impulfes made thus by any of thefe objects on the foft 
pulpy nerves | (f 21. ), which are full of liquor, prefs their fides 
or extremities, and their liquor is prevented from flowing fo 
freely as it did. The canals being all full (¢ 58.) this refift- 
ance muft inftantaneoufly affect the whole column of fluids 
in the canals that are prefled, and their origins, and have the 


fame effect as if the impulfe had been made upon the origin | 
itfelf. To illuftrate this by a grofs comparifon : Let any one 
pufh water out of a fyringe, through a long flexible pipe fix- 
ed to the fyringe; and he is fenfible of refiftance or a pufh ; 
backwards, the moment any one {tops. the orifice of the pipes : 
or clofes the fides of i it with his fingers. This impulfe made 
on the nerves, and thus communicated to their origin, varies 
according to the ftrength or ‘weaknels, the quieknefs or flow- 
nefs, the continuance or fpeedy removal, the uniformity or 
irregularity, ' the cs aftancy or alteration, &e. with which ob- 
jects are applied to the nerves. 1- r , 

b. Wh enever any object i is regularly applied with due force 
toa nerve rightly di ifpofed to be impreffed by it, and is com- 
iar as juft now explained, to the fenforium, it gives 
a true and juft idea of the object to the mind. 

e. Phe various kinds of impulfes which the different claffes 
of ‘obj: cts make, occafion i in animals, which ought | to have ac- 
curate pe -rceptions of each object, *, neceflity of having the 

- different organs of the fenfes varioufly modified, fo that the 3 
feveral iovpulf es may be regularly applied to the nerves in 
each organ ; 5 OF, in other words, we mutt | have different or- 
gans of the fenfes fitted to: the diferent clafles of objects. 

d. As the ‘objects hhave one common property of impulfe, fo 
all the organs have mott of the properties of the organ of 
rouching in common with the papillae ef the fin. This i 1S 
evident i in the nofe and tongue: we can alfo perceive it in 

fome 
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fome operations of the eyes, as wé may likewife do in fome 
_ cafes where matter is collected in the internal ear. 

e. Thefe properties common to the different objects and 
organs, occafion frequently uncommon effects in the applica- 
tion of an object to an organ proper to another object of fen~ 
fation ; for fometimes we have the fame idea as if the objet 
had been applied to its own Proper organ 5 ; at other times the 
object is as it were changed, and we have the idea as’ if. the 
organ had had its own proper object applied to it. Thus, for 
example, light is the proper object to be applied to the eye, to 
give us an idea of colours 3 yet when all light is excluded from 
the eyes, an idea of light and colours may be excited in us by 
A 


cane vibrating, fo as not to excite found perceptible to the ear, 


_ coughing, fneezing, rubbing or ftriking the eye-ball. 


applied to the teeth, raifes a flrong idea of found; as a little 
infect creeping in the meatus auditorius alfo does. ‘Fhg¢ fin- 
gers applied to two rough furfaces, rubbing on each other, are 
fenfible of the found they make ; furgeons of any practice in 
the cure of fractured bones can bear witnefs to-the truth of 
this. ‘The fingers dipped in acid and feveral other acrid liz 
~quors, have a fenfation very liké to tafting.- 


Smelling and 
-tafting, every body knows, are fubfervient and affittine to each 

other. From fuch examples we havé further proof of one 
general caufe of our: fenfations, to wit, impulfe from the ob- 

jects; and of fuch a fimilarity and relation in the organs, as 
‘might give reafon for i imagining that any one of theny would 
be capable of producing the effect of another, if the atta 
of the different objects could be regularly applied to each. 
Hence light and found may affect infects and -other animals 
that have not eyes or ears, ; 

j. Tf the impulfe of an object is applied with ane forcey 
but irregularly, a confufed idea of ‘the objet is raifed. Dit 
‘tant objects are confuted: to myopes, as very near ones are to. 
ee | 
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g. Uf the application of the impulfe is regular, but the force | 
with which it is applied too weak, our perception of the ob- 
ject is too faint. One may whifper fo low as not to be heard. 


4. If the application of objects is too violent, and there 13° 4 


any danger of the tender organs of our fenfes being hurt or 
deftroyed, an uneafy fenfation we call pain is railed, whatever 
may be the organ thus injured.@ The. object of feeling affects - 
every organ : thus preflure, ftretching, cutting, pricking, acrid. 
- falts, pungent oils, great heat, violent cold, &c. occafion pain, ~ 
where ever they are applied. Befides, every particular organ - 
can be affected with pain by the too violent application ofvits 
own properobjeét. ‘Too much light pains the eyes; very 
’ joud found fiuns the ears; very odorous bodies and too fapid 


objects hurt the nofe and‘tongue. ‘This is a fure proof that. 


the objects of our fenfes all acty. and that the organs are ali’ 
rh in nearly the fame way. 

. Since a middle impulfe, neither too ftnali nor too greaty. 
is sae for a-clear perception of objects, we would often. 
be in danger of not diftinguifhing them, if we were not fub- 


jeéted to another law, to wit, that numerous impulfesmade at~ 


once, or in a quick fucceffion to ‘each other, jacreafe our per- 
ceptions of objects. ‘Thus, fuch found as would not be heard. 
ona mountain-top, will be diftinftly heard in a wainfcotted. 


chamber. 


when our finger is drawn along it, than when applied with. 


the fame force, but by afingle preflare upon it—_— We make > 


We feel much more clearly a tangible object. 


repeated applications of odorous and fapid objects, when we P 


with to {mell or tafte-accurately.——-The end of a burning 
ftick appears much more luminous when guickly whirled in - 
a circle than when at reft. 

k. Whenever the uneafy fenfation, pain, is “aif by the ° 
too ftrong application of objects, a fort of neceflity is as it~ 
were,impofed upon the mind, to endeavour to get free of the’ 

njuring caufe, by either withdrawing the Pe: part of the ’ 

( body# 
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body from ‘it, as one anita Vc his hand. when his finger is: 
pricked or burnt ; or the injuring caufe is endeavoured to be 
forced from the body, as a tenefmus excites the contraction 
which puthes acrid faeces out of the reétam. In both thefe 
“operations, a convulfive contraction is immediately made in 
the part hurt, or in the neighbourhood of it 5 and:if the irri- 
tation is very {trong or permanent, the greater part of the ner- 
vous fyftem becomes affected in that fpafmodic or convulfive 
way. 


-Is it this neceffity which obliges. the mind to exert 
herfelf in refi piration, or in the action of the heart, when the 
lungs or heart are gorged with blood ? or the iris to contract 
the pupil, when the eye is expofeéd to.a ftrong light ? or fneez- 
ing to be performed. when the nofe is tickled? &c. Wilk 
not a ftimulus of any nerve more readily affect thofe with. 


which it is any where connected, than the other nerves of the 
body ?———May not this fympathy ferve as a monitor of the 
mind to employ the organs furnifhed with nerves thus con- 
netted, to aflift in freeing her of any uneafly fenfation, rather 
than to make ufe of any other organs? Will. not this in 
fome meafure account for many falutary operations perform- 


ed in the body, before experience has taught us the functions 
of the organs performing them ? iy. 

This nifus of the mind.to free the body from what isin dan- 
ger of being hurtful, may ferve to explain:the phenomena of 
-a great many difeafes, when we are acquainted with.the dif-. 
| tribution of the particular nerves ; and from this we can un- 
derftand the operation of medicines that ftimulate ; and may: 
léarn how, by exciting a fharp but momentary pain, .we may 
‘free the body of another pain, that would be more durable 3, 
and that, by having it thus in our power to determine a flow 
of the liquor of the nerves to any particular part, for the be- 
nefit of that part, or the relief of any other difeafed part, we 
can do confiderable fervice by aright application of the pro- 
per medicines. 
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1, If a pain-giving caufe is very violent or long continued, 
it deftroys the organs either irrecoverably, or puts them fo 
much out of order, that they only sradually recover. People 
have been made blind or deaf for all their lives after a violent 
effect of light on their eyes, or of found on their ears ; and 
we are frequently expofed to as much. light and found as to 


make us unfit to fee or hear for a confiderable time. I would . 


explain this by a ligature put round the tender branch of an 


herb. This ligature drawn to a certain degree, may weaken. 


the canals fo as to be unfit for the circulation of the juices a 
good while, till they are gradually explicated and made firm 
by thefe juices: A ftricter ligature would diforder the ftruc- 
ture of the fibres fo much, that the liquors could not recover 
them. The analogy is {fo-plain that it needs no commentary. 
-—— Thus the influence of a nerve tied with an artery in the 
operation of an aneurifm, may ceafe for fome time,. but be 
alterwards recevered. ‘ 


67. (1.) In applying the fluid of the nerves to the ‘Sin 


of muicles, it was faid, that the natural or involuntary con- 
traction of mufcles was the nifus which the nervous fluid, 


flowing conftantly into the mu{cular fibres, makes to diftend — 
thefe fibrils, by enlarging their tran{verfe diameters and fhort-_ 


‘ening their axes ; and that voluntary contraction was owing 


to a greater quantity of that nervous liquor determined to- | 


wards the mufcle to be put in action, and poured with great- 
er momentum into the muicular fibrils, by the power of the 
mind willing to. make fuch a mufcle to act, or obliged to do 
it by an irritating pain-giving caufe (§ 66. &.) 

/ (2.) Some object to this account of mufcular motion, that 


if there is no-outlet for the liquor fuppofed to be-poured into | 


mufcular fibres, mufcles would always be ina ftate of contrac- 
“tion, which they are not ; and if there is a paflage from the 


fibrils, the liquor would flow out as faft as it was thrown im; 
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and theréfore no eH A ge ait fibres, or eae eon of 
the mtfcles could be made. | 
(3. ) In anfwer to this objection it is obferved, that nbeewithy: 


ftanding the evident outlet from the arteries into the veins,’ 


yet the arteries are diftended by the fyftole of the heart, or 
any other caufe increafing the momentum. of the blood. 

(4.) It has been alfo objected to § 1. that, if it was true, 
the volume of the mufcle in contraction neceflarily would be 
confiderably increafed by fo much liquor poured into its fibrils; 
whereas it does not appear, by any experiment, that the vo- 
lume of a mufcle is ‘increafed by its being put into action. 

(5-) Po this it has been anfwered, 1. That when the axes 


of mutcular fibres are fhortened, and their tranfverfe diame- 


ters are enlarged ; the capacities of their fibres, and confe- 
" quently their volume, may not be changed, the diminution 
one way balancing the increafe in the other. 2, That the {paces 
between the mufcular fibres are fuflicient to lodge thee fibres 


when they fwell during the contraction of a mutcle, without _ 


any addition to its bulk : and that it plainly appears that thefe 
{paces between the fibrils are thus occupied, by the comprei- 
fion which the larger veflels of mufcles, which runs in thofe 
Apaces, fuffer during the action of the mufcle; it is fo ‘great 
as to drive the blood in the veins with a cemarseple atcele- 
rated velocity. 
{6.) Another objection to the action of mufcles being ow- 


ing to the influx of fluids into their fibrils is, ‘Chat mufcular » 


fibrils are diftr actile, or capable of being ftretched ; and there- 
_ fore, when a fluid is poured into their hollow fibrils, they 


would be firetched longitudinally, as well as have their tranf- ° 


verfe diameters increafed ; that is, a mufcle would become 
Jonger as well as thicker, when it is put into action: where- 
as it is certainly-known that a mufcle is fhortened while’ it 
i 
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(7-) In anfwer to this it has been remarked, That though | 
amufcular fibrils are diftractile, yet they will not yield to, or be 
#tretched by, every force, however fmall, that might be appli- 


ed to them. A cord that can be ftretched in length by the 


weight of a ‘pound or two, would not yield in the leaft to an 
ounce or two 5 and it muft likewife be obferved, that, as any 
body is ftretched, its refiftance to the {tretching force gradu- 


ally increafes. . A rope may be ftretched to a certain length 


by a pound weight appended to it, which would require two 
pounds to ftretch it a very little further ; and therefore the 


general obfervation of animal fibres being diftradtile, cannot’ 


be a reafonable objection to the account of mufcular motion’ 
above-mentioned, unlefs a proof is brought, that the force 
awhich the liquid of the nerves muft exert upon each fibre of 
a mufcle, in order to make it at, is capable of diftraéting or 
ftretching the fibres; which-has not yet been attempted to 

be proved. -It would appear from the pain caufed by teo 

great an effort of mufcles, efpecially in weak people, that. 
mufcular fibres can bear very little diftraction without bg oF 

of a folution of continuity. 


-(8.) Mufcles ceafing to act when their arteries are tied or 
cut, and being brought into motion by injecting liquors. into 
the arteries even of a dead animal, has been mentioned as ob-" 
jections to the nervous influence caufing their contractions. 

To the firft of thefe experiments it may be anfwered, That 
the tying or cutting of the nerves fooner produces the effect 
of making the contraction ceafe, than -ftepping the influx of 
the arterious blood does; and it will be univerfally allowed, 
that the influx of the blood inte the mufeles is neceflary for 
performing their functions right. 

Whoever obferves the motion which injecting water or 
any other liquor, into the arteries of a dead animal, caufes in 
its mufcles, will not compare it to what contraction, whether 
voluntary or excited by irritation, he may fee in a living one. 


(9,) If 
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1 (9-}ke mufcular motion dened on the influx of the ner- | 
vons liquid, the inftantaneous contraction of a mufcle, when, 
the mind wills to make it act, will be eafily underftood from 
the nerves being always full of their liquor (§ 58, 66, a.) 

_ (to.) If either the nerves of any mufcle do not furnifh a 
fufficient quantity of their liquor, or if the fibres of a mufcle 
become too eafily diftractile, fuch a mufcle will be unattive » 

or paralytic. yy rate fi 

(j1.) If too great a quantity of the liquor of the nerves is 
determined toa mufclé or mufcles, by any caufe which the 
mind cannot command, fuch mufcle or mufcles will be con- 

- vulfed. ' 

(12.) If the motion of the liquid of the: nerves is not uni- 
form, but by difeafe becomes irregular, an alternate relaxa- 
tion and contraétion of mufcles may be the confequence. 
Hence trembling palfies, chorea Sancti Viti, &c. Hence alfo 
the convulfive tremors’ which animals have Wien they lofe 
much blood. 

(13-) Though the'nerves may not furnifh fo much liquor 
as may be fuflicient to make mufcles contract, with ftrenoth 
enough to overcome the refiftances to their actions, yet there 
>may be a fufficient quantity of liguor in the nerves to allow 
the impreflions of objects to be conveyed to the fenfori ium, 
This may be one caufe of a limb being fometimes fenfible af- 
ter it cannot be moved. 

eats: ) Unlefs the liquor of the nerves ‘acquir es fome energy 

the brain, which we have no reafom to think the circula- 
tion of the fluids in the veffels can give it, or unlefs it has o- ' 
ther properties than what we can difcover in it, or unlefs 
there is an agent regulating its Momentum and courfe to dif- 
ferent parts which we are not contcious of ; if fome of thele, 

» I fay, do not obtain, the action of the heart continuing of e- 

’ qual force to propel our liquors, notwithftanding all the refit- 
tances that are made againit it, is not to be explained, 
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(15-) All mufcles, but efpecially the heart, continue, to 7 
fontract in an irregular way, after they are cut away from the « 
animal to whom they belonged ; which may be owing to the — 
| liquors continuing to flow in. the fmall veffels, and being S 
poured irregularly into the mufcular fibrillae. ; : 

(16.) It is faid, that a mufcle cut out of the body continues 
: fone time to be capable. of contraction ; whereas by tying its 

arteries ‘or nerves, while it is otherwife entire in the body, it 
lofes its contracting power, which therefore does not depend . 
“on thefe organs, the arteries or nerves. | 

The lofs-of the power of acting when the arteries or nerves 

are tied while the mufcle is in the body, is denied by fome 

-swho inadé the trial’; andit might be expected that the motion 
of a mufcle would be more con{picuous where there i is no re= 
. fiftance to it, a3 is the cafe when it is cut away ‘from all the 
parts it is connected with, than when its connection remains 
with parts refitting its contractile efforts. 

(17.) After the heart, or any other mufcle cut away from 
an animal, has ‘ceafed to contract, its contraction may again 
be reftored, by breathing upon it, or pricking it with any 
sharp inftrument. ‘L’hat heat or pricking thould, by their 
fiimulus (§ 66, 4.), occafion contraétion in a living creature, 
may be underftood ; but how they fhould have the fame ef. | , 
fect ina mufcle feparated from an animal, I know not. 

68. Some have thought the ganglions of nerves (§ 18, 19, 

20.) to, be elandular, and to perform a fecretion. Others, 
ee their firm texture, fuppote them to be mufcular, and to 
ferve to accelerate the motion of the liquor i in the nerves which 


proceed from them 3 but as no proof is offered of either of 
thefe opinions, they cannot be maintained, Others would 
make them ferve, I. To divide a {mall nerve into many nerves, 
and by thefe means to inGhege the numberof nervous branches, 
f To. make nerves come conveniently ii different directions 
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to the parts to which they belong. ‘To pesmi feveral {mall 
nervous fibres into one large nerve.— Since no proof is 
brought that thefe three things cannot be done without the . 
interpofition of a ganglion, but on the contrary we fee them 
performed where there are no ganglions, we muit continue 


to acknowledge i ignorance concerning the alas of thefe knots, 


the ganglions, | <ePIVAb S. 
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T is generally faid, that there are go pair of néryts ig a 
of which 10 come from the encephalon, and the 
30 have their origin,from the fpinal marrow. 

OF the ten pair of nerves which come from the encephalon*® ‘ 
the firtt i is the o/factory, which long had the name of the mg- 
millary procefjes of the brain, becaufe in brutes, cows, and 
fheep, which were moft commonly diffected by the ancients, 

the anterior ventricles of the brain .are extended forwards 
upon thefe nerves, and adhere fo firmly to them, that they 
‘feem to make the upper fide of the nerves. Each of then: be- 
ing large where it begins to be ftretched ‘out, and gradually 
becoming fmaller as it approaches the cribriform bone, was 
imagined to refemble a nipple.  Thofe who miftook the ven- 
tricles for part of the nerves, obferving the cavity in them full 
of liquor, concluded, that thefe olfactory nerves ferved to 
convey the fuperfiuous moifture-of the brain to the holes of 
the ethmoid bone through which it paffed into the nofe. But 
in man, the ventricles of. whofe brain arénot thus extended 
forwards, thefe nerves are fmall, ong, and without any cavity, 
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iui For a fuller defcription with fi igures of the origin of the 
_herves, fee Soemmerring de orig. nervor, and Dr Monro on 


the Nerves, 
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faving their origin from the corpora ftriata, near the part 
where the internal carotid arteries are about to fend off their 
branches to the different parts of the brain; and in their 
courfe under the anterior lobes of the brain ; which have each 
adepreffion made for lodging them, the human olfactory 
nerves become larger, till they are extended to the cribriform 
bone, where they fplit into a great number of {mall filaments, 
to pafs through the little holes in that bone : and being join- 
ed by a branch of the fifth pair of nerves, are fpread on the 
‘membrane of the nofe *. : 
The tender ftructure and fudden expanfion of thefe nerves 


on fuch a large furface, render it impoflible to trace them 


far ; which has made fome authors deny them to be nerves 5 


but when we break the circumference of the cribriform la- — 
mella, and then gently raife it, we may fee the diftribution of — 


the nerves fome way on the membrane of the nofe where 
they form a beautiful net-work. | 
The contrivance of defending thefe long foft nerves from 


being too much preffed by the anterior lobes of the brain un- _ 


der which they lie, is fingular ; becaufe they have not only the 
prominent orbitar procefles of the frontal bone to fupport the 
brain on each fide, withthe veins going into the longitudinal 
finus, and other attachments bearing it up, but there is a 
groove formed in each lobe of the brain itfelf for them to lodge 
in.—Their fplitting into fo many {mall branches before they 
enter the bones of the fkull, is likewife peculiar to them ; for 
generally the nerves come from the brain in feparated fila- 
- ments, and unite into cords, as they are going out at the holes 


ofthe bones. This contrivance is the beft for anfwering the . 


purpofe they are defigned for, of being the organ of fmelling 5 


for had they been expanded upon the membrane of the nofe in- » 


to a medullary web, fuch as the optic nerve forms, it would have 


Been. 


* See Obf. on the Nervous Syftem, Tab. xxiv. 
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been too fenfible to bear the impreflions of fuch objects as are 
applied to the nofe ; anda diftribution in the more common 
away, of a cord fending off branches, “would not have been 
equal enough for fuch an organ of fenfation. 

_ The /econd pair of nerves, the optic; rifing from the thalami 
- Nervorum opticorum, make a large curve outwards, and then 
run obliquely inwards and forwards, till they unite at the fore- 
part of the fella turcica ; they then foon divide, and each runs 


obliquely forwards and outwards ta go out at its proper hole 


in the {phenoid bone, accompanied with the' ocular artery, to 
be extended to the globe of the eye, within which each is ex-_ 
panded into a very fine cup like web, that lines all the infide of 
the eye, to within a little diftance of the edge of the cryftalline 
lens, and is univerfally known by the name of retina. | 
Though the fubftance of this pair of nerves feems to be 
blended at the place where they are joined; yet obfervations 
of people whofe optic nerves were not joined, and of others 
who were blind of one eye from a fault in the optic nerve, or 
_ in thofe who had one of their eyes taken out, make it appear 
that there is no fach intimate union of fubftance * ; the optic 
nerve of the affected fide only being wafted, while the other 
was large and plump. And the fame obfervations are contra- 


 -diGory to'the doétrine of a decuffation of all the nerves (§ 8) : 


for the difeafe could be traced from the affected eye to the 
origin of the nerve on the fame fide. In many fifhes, indeed, 
the doctrine of decuffation is favoured ; for their optic nerves 
plainly crofs each other, without any union at the part where. 

they are joined in men and moft quadrupeds. i 
Thofe people whofe optic nerves were not joined, having. 
neither feen objeéts double, nor turned their eyes different 
| if Ways, 


_ * The decuflation of the fibres, and intimate union of the 
_ fubftance of the optic nerves, appear to be greater than is herg 


a fuppofed, See Obf, on Nervous Syftem, Tab. v. 
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ways, is alfo a plain proof, that the conjunction of the optic 
nerves will not ferve to account for either the uniform motions _ 
of our eyes, or our feeing objects fingle with two eyes, though 
it may be one caufe of the remarkable fympathy of the one 
eye with the other in many difeafes. + ; 

The retina of a recent eye, without any preparations ap- 
pears a very fine web, with fome blood-veflels coming from 
its centre to be diftributed on it; but, after a good injetion 
of the arteries that run in the fubftance of this nerve,.as is 
common to other nerves, it is with difficulty that we can ob- 
ferve its nervous medullary fubftance.— 


The fituation of 
thefe veffels in the central. part of the optic nerve, the want of 
~ medullary fibres here, and the firmnefs of this nerve before it 
is expanded at its entry into the ball of the eye, .may be the 
reafon why we do not fee fuch bodies, or parts of bodies, whofe 
picture falls on this central part of the retina.—An inflamma- 
tion in thofe arteries of the retina, which feveral fevers and an 
ophthalmia are generally attended with, may well account for 
the tendernefs of the eyes, and inability to bear the light, 
which people have in thefe difeafes. The over diftention 
of thefe veifels may likewife ferve to account for the black ' 


fpots obferved on bright coloured bodies efpecially, and for 
that {moky fog through which all objects are feen by peo- 
ple in fome fevers. 


If thefe veffels lofe their tone, and re- 
main preternaturally diftended, no object affects our retina, 
though the eye externally appears found: or this may be one 
caufe of an amaurofis or gutta ferena.—From a partial diften- 
tion of thefe veffels, or paralyfis of a part of the retina, the 
central part, or the circumference, or any other part of ob- 
jects, may be loft to one or both eyes. 

The zhird pair rife from the anterior part of the proceflus 
annularis ; and piercing the dura mater a little before and to 
a fide of the ends of the pofterior clinoid procefs of the fphe- 
poid bone, run along the receptacula, or cavernous finufes, at 
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the fide of the ephippium, to get out at the foramina lacera : 
after which each of them divides into branches ; of which one, 
after forming a little ganglion, is diftributed to the globe of 
the eye ; the others are fent to the mufculus reétus of the pal. 

pebra, and to the attollens, adductor, deprimens, and ebliquus 

rhinor, mufcles of the 2 team Thefe mufcles being princi-_ 
‘pal inftruments in the motions of the eye-lid and eye-ball, this 

nerve has therefore got the name of the mofor Heed I 

have frequently obferved in convulfions the eye-lids widely: 
opened, the cornea turned upwards and outwards, and the 

eye-balls funk in ‘the orbit; which well defcribed the con- 
junét'ation of the mufcles which this pair of nerves ferves, 
The diftention of a confiderable branch of the carotid, 
which pafies over this nerve near its origin on each fide, may 
poffibly be the reafon of the heavinefs in the eye-lids and 
eyes, after drinking hard or eating much. 

The fourth pair, which are the {mallet nerves of any, derive 
their origin from the back-part of the bafe of the teftes ; and 
then making a long courfe on the fide of the annular protube- 
rance, enter the dura mater a little farther back and more ex- 
ternally than the third pair, to run alfo along the receptacula, 
to pafs out at the foramina lacera, and to be entirely {pent on 
the mufculi trochleares, or fi fuperior oblique mufcles of the eyes. 
) ‘Thee mufcles being employed in performing the rotatory mo- 
tions, and the advancement of the eye-balls forward, by which 
_ feveral of our parions are exprefled, the nerves that ferve them 
have got the name of pathetici. ——Why thefe fmall nerves 
thould be brought fo far to this mufcle, when it.could have 

_ been fupplied eafily by the motor oculi, I know not. 

The fi/th pair are large nerves, rifing from the annular pro- 
ceffes, where the medullary proceffes of the cerebellum j join in 
the formation of that tuber, to enter the dura mater near the 
pou int of the petrous procefles of the temporal bones ; 3 and 


; then 


f 


| 
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then finking clofe by the receptacula at the fides of the fella 
turcica, each becomes in appearance thicker, forms a diftiney, 
ganglion, and goes out of the fkull in three great branches. 

The firft branch of the fifth is the ophthalmic, which runs 
through the foramen lacerum to the orbit, having in its paf- 
fage thither a connection with the fixth pair. It is” after- 
wards diftributed to the ball of the eye with the third; to 
the nofe, along with the olfactory, which the branch of the 
fifth that pafles through the foramen orbitarium imternum 
joins, as was already mentioned in the defcription of the firft 
pair. This ophthalmic branch likewife {applies the parts at the 
internal canthus of the orbit, the glandula lachrymalis, fat, 
membranes, mufcles, and integuments of the eye-lids; its 
jongeft, and fartheft extended branch pafling through the 
foramen f perciliare of the os ; frontis, to be diftr ibuted to the- 
forehead. 

The fmall fibres which Ate firft branch a the fifth and 
third pair of nerves fend to the eye-ball, being firuated on the 
Optic nerve, and, after piercing the fclerotic coat, running 
along the choroid coat on the outfide of the retina in their 
courfe to the uvea or iris, may be a caufe of the fympathy be- 
tween the optic nerve and the uvea; by which we more rea- 
dily acquire the habit of contracting’ the iris, and thereby lef- 
fen the pupil, when too ftrong a light is excluded ; atid, on 

the contrary, enlarge the pupil when the light i is too faint. 
"This, with the fympathy which muft arife from fome of the 

nerves ‘of the membrane of the noftrils, being: derived from this 
Girft branch of the fifth pair of nerves, may alfo be the caufe, 
why an irritation of the retina, by too ftrong light, may pro- 
duce fneezing, as if a ftimulus had been applied to the mem- 
brane of the nofe itfelf; why prefling the internal canthus of | 
the orbit fometimes ftops fneezing ;—why irritation of the nofe 
or of the eye caufes the eye-lids to tht convulfively, and make 
the tears to flow Perey ; and why medicines pat into the 
nolg 
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“mofe, do often great fervice in difeafes of the eyes.———In the 
megrim, all the branches of the nerves difcover themfelves to. 
be affected ; for the forehead is racked with pain; the eye-— 
ball is pained, and feels as if it was fqueezed ; the eye-lids {hut 

-convulfively, and make the tears trickle down, and an unealy 


heat is félt in the nofe. Hence we can underftand, where eX- 
‘ternal medicines will have the beft effe& when applied to re— | 
move this difeafe, to wt, to the membrane of the nofe, and to 
’ the forehead :—— why. alternate preflure near the fuperciliary 
“hole of the frontal bone, or fneezing, fometimes g gives imme- 
diate relief in the megrim ;—why the’ fight may be lott by an. 
injury done to the fupra-orbitar branch 5 how it maybe 
»reftored by agitation of that branch of this nerve. , . 
The fecond branch of the fifth pair of nerves maybe calléd 
~maxillaris fuperior, from. its ferving principally the parts of the 
“ upper jaw. It goes out at the round hole of the fphenoid bone, 
and fends immediately one branch into the channel on the top, 
of the antrum maxillare ; ; the membrane of which and the up- 
per teeth aré fupplied by it in its paflage. As this branch is 
about to go out at the foramen orbitarium externum, it fends - 


a nerve through the*fub{tance of the os maxillare to come o1it 
at Steno’s dué, to be diftributed to the fore -part of the palate ; 
and what remains of it, efcaping at the external orbitar hole, 
divides into a great many branches,” that fupply the cheek, 
“upper lip, and noftril:—The next confiderable branch of the 
faperior maxillary nerve, after giving branches which are re- 
feed through the fixth hole of thef phenoid bone, to join the 
intercoftal where it is pafling through the-fkull with the caro- 
tid artery, arid the portio dura of the feventh pair as it pafles 
‘through the os petrofum, is fent into the nofe by the hole com- 
mon to the palate and fphenoidal bone; and the remaining 
part of this nerve runs in the palato-maxillaris canal, giving off 

. “branches to the temples and pterygoid mufcles, and comes at 
“Yaft into the palate to be loft. Hence a pain’in the teeth of 
Vou. UL, » Oh Que -the 
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the upper jaw occafions a gnawing pain deep-feated in the 
_ bones of the face, with {welling in the eye-lids, cheek, nofe, 


and upper lip; and on the other hand, an inflammation in — 


thefe parts, ora megrim, is often attended with afharp pain in 
-the teeth.——Hence, an obfti uction in the duct of the maxil- 
lary finus, which obliges thle liquor fecreted there to find out 
a preternatural root for itfelf, may be occafioned by the pain 
of the teeth.—Hence, the upper lip often fulfers i the pa- 
ate or nofe is ulcerated. < 

The third, or maxillaris inferior, branch of the fifth pair go- 
ing out. of the oval hole of the fphenoid bone, ferves the 
mutcles of the lower jaw, and the mufcles fituated between the 
os hyoides and jaw : All the falivary glands, the amygdalae, 


and the external ear, have branches from it : It has: a large 


branch loit in the tongue, and jends another through the ca- 


nal in the fubitance of the lower ] jaw, to ferve all the teeth ~ 


there, andto come out at the hole in the fore part of the jaw, 
to be loft in the chin and underelip. 


Hence: a convulfive 
contrachion of the mufcles of the lower jaw, or the mouth’s 
being involuntar ily thut, a great flow of {pittle or falivation, a 
pain in the ear, efpecially in deglutition, and a {welling all a- 
bout the throat, are natural confequences of a violent irrita- 
tion of the nerves of the lower teeth in the toothach; and pain 
‘fin the teeth and ear Is as natural a confequence of an angina. 
Hence alternate preflure on the chin may fometimes re- 
Jieve the violence af a toothach.——Hence deftroying the 


nerves of a tooth by attual or potential cauteries, or pulling a 


carious tooth, fo often removes immediately all thefe fymp- 
toms.——Hence no cure is to be found for fome ulcers i in the 


upper or lower Jaw, but by drawing 4 tooth.—Hence in can- 
cers of the upper-lip, the falivary glands are in danger of being 

affected, or ‘the difeafe may be occafioned in the lip by its. be- 
g pning in the glandsic-F athaps the fympathy of the organs 
ig of 


rs 
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of tafting and fimelling may in Mowe meafure depend on their 


both recéiving nerves from the fifth pair. 


The fixth pair, which is the fmallett except the fourth, rifes 
from the fore-part of the. corpora pyramiidalia ; and each, en- 


; tering the dura mater fome way behind the pofterior clinoid 


procefs of the fphenoid bone, has'a long courfe below that 


membrane, and within the receptaculum at the fide of the 


cella turcica, where it is immerfed in the blood of the recep= 
tacle ; but for what purpofe Lam ignorant. It goes afterwards 
out at the foramen lacerum into the orbit, to ferve the abduc- 
tor muicle of the eye. A defect in this nerve may there« 


fore be one caufe of ftrabifmus. __—In the patiage of this 


nerve below the dura mater, it lies very contiguous to the ins 
ternal carotid artery, and to the ophthalmic branch of the: | 
fifth pair of nerves. At the place where the fixth pair is con- 
tiguous to the carotid, a nerve either goes trom each of them 
in an uncommon way, to wit, with the angle beyond where 
it rifes obtufe; to defcend with the artery, and to form the 


beginning of the intercoftal nerve,’ according to the common. 
-defcription 5, 5. or, according to other authors, this nerve comes. 


up from the great ganglion of the intercolial, to be joined to 
the fixth here. 
T he arguments for this later opinion: are, That, according 


to the common dotirine, this beginning of the intercoital 
nerve, as it is called, would rife in a manner not fo ordinary 


in nerves. Befides, it is obferved, that the next pair is larger 
nearer to the orbit, than it,is-before it comes to the place 


_ where this nerve is faid to go off; and therefore it is, more 


probable, that it receives am addition there, rather than gives 
off abranch. Laftly, it is found, that upon cutting the inter« 
coftal nerves of living animals, the eyes were plainly affected 5 


they loft their bright water; the gum or gore, as we call ity. 


was feparated in greater quantity; the pupil was more con 


peatiads the cartilaginous membrane, at the internal can- 
thus, 
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thus, came more over the eyes and the eye-ball itfelf was di-- 
minifhed’ 


To this: it is: sacar in teeta of the more common- 
doftrine, 1f, That other branches of nerves go off in a re= 
fiected way, as well as this does, fuppofing it to be the be- 
ginning of. the intercoftal; and that the reflection would ra- 
ther be greater, if itis thought to come up from the inter- 
coftal to the fixth. 2dly, It is denied that this nerve is ordi=. 
narily thicker at its fore than at its. back part; and if it was 
fuppofed to be thickeft nearer to the orbit, the conclufion made. 
above could be drawn from this appearance, becaufe other- 
nerves enlarge fometimes where there is no addition made to. 
them, as in the inftance already mentioned of the trunk of the 
fifth pair while below the dura mater. 3dly, The experiments - 
on living animals -fhew indeed, that the eyes are affected upon 

cutting the intercoftal nerve ; but not in the way which might: 
have been expected, if the intercoftal had furnifhed fuch a 
fhare of the nerve that goes to the abductor mufcle of the eye: 
for it might have been fo much wedkened immediately upon 
cutting the intercoftal, that its antagonift the abductor would: 


have greatly prevailed over it, and have turned the eye ftrong-- 


ly in towards the nofe ; whichris not faid bo: be a confequence 
of this experiment. So that the arguments are {till equivo-- 
cal; and more obfervations and experiments muft be made, 
before it can be determined with certainty. whether the fixth 
pair gives or receives.a branch heres In the mean time, I: 


fhall continue to fpeak about the origin of the intercoftal with: a 


". 


the generality of anatomittss: 

At this place where the intercoftal begins, the fifth pair is 
contiguous and adherent to the fixth ; and it is generally faid’ 
that the ophthalmic branch of the fifth gives a branch or two 

o the beginning of the intercoftal, or receives fuch from ite 
Cais deny any fuch communication between them: anal 
thofe who affirm the communication confefs, that in fome’ 


fubjects-« 


5 
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fabjects they could fee it.. After examinin ¢ the nerves here in: 
a great many fubjects, I cannot determine whether or not 
there are nervous filaments going from the one to the other. 
Sometimes I have thought that I traced them evidently; at 
other times I obferved, that what I difleed for nervous filas. 
ments, was collapfed cellular fubftance ; and in all the fubjeets 
where I had pufhed an injeétion fuccefsfully into the very 
fmalb arteries, I could only obferve a plexus of veffels con= 
vnecting the one to the other. In any of thefe ways, however, 
. there is as much.conneétion as, we are aflured from many ex= 
periments and obfervations on other nerves, is fufficient to 
make a very great fympathy among the nerves here.—Poffis. 
bly the appearances in the eyes of dogs, whofe intercoftal: 
nerves were cut, might be owing to this fympathy. 

The /eventh part comes out from the lateral part of the an- 
nular procels, behind where the medullary proceffes of the ce=: 
rebellum is joined to that taber ;.and each being accompanied: 
with a larger artery than moft other nerves, enters the internal’ 
“meatus auditorius, where the two large bundles of fibres, of 
which it: appeared to confift within the ‘kul, foon feparate’ 
from each other ; one of them entering by feveral fmall holés 
into.the veftibule, cochlea, and femicircular canals, is ftretch= 
ed on this-inner camera of the ear in a very foft pulpy fub-. 
{tance ; and being never feen in the form of a firm cord, fuck 
_as the other parcel of this and moft’ other nerves become, is 
called the portio mollis of the auditory nerve *, 

The other part.of this feventh pair paffes- through Galen’s 
foramen caecum, or Fallopius’s aqueduét, in its crooked 
paflage by the fide of the tympanum; in which paflage, a 
nerve fent to the lingual branch of the inferior maxillary nerve; 
along the outfide of the tuba Euftachiana, and crofs the cavity. 
of the: tympanum, where it has the name of chorda tympant, 

: ae Oa 


* See Obf. on the Nervous Syftem, Tab, SEVii—xxxi, 
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the fifth to the feventh, appears unufual ; whereas, if we fup- 
~ pofe that it comes from the feventh to. the fifth, its courfe 
would be more in the ordinary way, and the chorda tympani 


would be efteemed a branch of the feventh pair going to join 


the fifth, the fize of which is increafed by this acquifition. 
This fmaller bundle of the feventh gives branches to the muf=. 


clés of the malleus, and to the dura mater; while it pafies 
through the bony crooked canal, and at laft comes out in a 


firm chord named ‘portio dura, at the end of this canal, be= 
tween tite ftyloid and maftoid procefies of the temporal bone, 
giving immediately filaments to the little oblique mutcles of 


the head and to thofe that rife from the ftyloid procefs.. It 
then pierces through the parotid gland,-.and divides into:a: 


great many branches, which are difperfed in the. mufcles and. 
teguments that cover all the fide of the upper part “of the neck,, 
the whole face and cranium, as far back _as the temples, in-, 


cluding a confiderable part of the external ear. Its branches 


having thusaconfiderable connection with all thethree branch-. 


es of the fifth pair, and with the fecond cervical, occafion a 


confiderable fympathy of thefe nerves with it. Hence in. 


the toothach, the pain is fometimes very. little in the affec=, 


ted tooth, compared to what it is all along the fide of the. 


head and in the ear. 
toothach from blifters applied behind or before the ear, or by 
a hot iron touching the antihelix of the ear. 


munication or connection poflibly too it is, that a vibrating.» 
firing held between one’s teeth, gives a ftrong idea of found. 


to the perfon who holds it, wAich no body elfe can perceive. 
——-Perhaps too the diftribution of this nerve occafions the 
head to be io quickly turned upon the: pa) ee of found 


~ gn our ears. 
ite Ly The 


¢ commonly faid to be joined to it. The very acute angle_ 
hich this nerve makes with the fifth, or the fudden violent: 
‘reflection it would fuffer on’the fuppofition of its coming from 


Hence probably the relief of the, 


By this com= 


oe ae 
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The eighth pair * of nerves rife from the lateral bafes of the 
corpora olivaria in feparated fibres; and as they are. enters 
ing the anterior internal part of the holes common to the os 


occipitis and temporum, each is joined by a nerve which a-_ . 


fcends within the dura mater from the tenti of the head, the 
firft, fecond, and inferior cervical nerves ; this has the name 
of the nervus accefforius.. When: the two get out ot the fkull, 
the accefforius feparates from the eighth, and, defcending o- 
bliquely outwards, paffes through the ferno-maftoideus muf- 
cle, to which it gives branches, and afterwards terminates in 


\ “ ‘ 
the trapezius muicl le of the fcapula. In this courie it is ge- 


nerally. more or ‘lefs joined by the fecond cervical nerve. 
_Why this nerve, and feveral others which are diftributed to 
muf{cles, are’*made to pierce through mufcles which they 
might have only pafied near to, I do not know. 

The large eighth pair, foon after its exit, gives nerves to” 
the tongue, larynx, pharynx, and ganglion of the intercoftal > 
nerve ; and being disjoined from the ninth and intercoftal, to 
which it adheres clofely fome way, runs’ ftraight down the 
neck behind the internal jugular vein, and at the external fide 
of the carotid artery. As it is about to enter the thorax, a 
large nerve goes off from the eighth of each fide’ this branch 
of the right fide turns round from the fore to the back part of 
the fubclavian artery, while the branch of the left fide turns 
‘round thegreat curve of the aorta; and both of them mount- 
ing up again at the fide of the oefophagus, to which they give 
branches, are loft at Jaft in the larynx +. Thefe are called the . 


LAA 


” i 


* For a ‘beautiful and accurate figure of ny nerve, fee 
Walter’s Tale Nervorum thoracis et abdominis. 
_ ft The recurrent and fubsiae laryngeal nerves are joined 
together by their appices, to form a plexus refembling that of 
the nerves of the face: fo that from both thefe nerves each 
‘ mufcle of the larynx receives branches. See Obf. on the © 
Nervous Syftem, Tab, xxv. : 


7 
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wecurrent nerves, which we are defired to fhun in the opera- 
tion of bronchotomy, though their deep fituation protects 
them fufficiently ——-The mufcles of ‘the larynx being ina 
-good meafure fupplied with nerves from the recurrents, it is to 
‘be expected, that the cutting of them will greatly weaken the 
-woice, though it will not be entirely loft fo long as the fuperior 
branches of the eighth pair are entire—Why the recurrent 
merves rife fo low from the eighth pair to go round a large | 
artery, and to have fuch a long courfe upwards, I know not. 
The eighth pair above, and at or near the place where the 
sxecurrent nerves go off from it, or frequently the recurrents 
themfelves, fend off {mall nerves to the pericardium, and to 
join with the branches of the intercoftal that are diftributed 

to the heart ; but their fize and fituation are uncertain. 
After thefe branches are fent off, the par.vagum on each 
fide defcends behind the ereat branch of the trachea, and gives 
nunierous filaments to the lungs, and fome to the heart in 
going to the oefophagus. ‘The one of the left fide running 
on the fore-part of the oefophagus, communicates by feveral 
branches with the right one in its defcent to be diftributed 
tothe ftomach ; the right one gets behind the oefophagus, 
where it f{plits and rejoins feveral times before it arrives at the 
ftomach, to which it fends nerves ; and then being joined by 
one or more branches from the left trunk, they run towards 
the caeliac artery, there to join into the great femilunar gan- 

glion formed by the two intercoftals. 

From the diftribution of this par vagum, we may learn, 
how tickling the fauces with a feather orany fuch fubftance, ex- 
cites a naufea and inclination to vomit ;—why coughing occa- 
fions vomiting, or vomiting raifes a cough.——-Hence we fee 
how the nervous afthma, the tuflis convulfiva, and chincough, 
are attended with a firaitening of the glottis ;—why food dif- 
“ficult to digeft occafions the afthma to weakly people; and _ 
why emetics have frequently cured the afthma very fpeedily 5 
why 
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why an attempt to vomit is fometimes in danger of fuffotating 
’ afthmatic people ;—why the fuperior orifice of the ftomach is 
fo fenfible as to-be looked on/‘as the feat of the foul by fome 
anatomi{ts ;—why people fubject to diftentions of the fto- 
mach, have fo often the fenfation of balls in their breaft and 
throat ;—-why the globus hyftericus is fo often attended with 
a violent {trangulation at the glottis: 
The ‘ninth pair of nerves comes fromthe inferior part of 
the corpora pyramidalia to go out of the ficull at their proper 
holes of the occipital bone, After their egtefs they adhere for 
fome way firmly to the eighth and intercoftal and then fends 
ing a branch, that in many fubjects i is joined with branches of 
the firft and fecond cervical nerves, to be diftributed to. the 
thyroid gland, and mufcles on the fore-part of the trachea’ ar- 
teria, the ninth is loft in the mufcles and fabftance of the ’ 
tongue. Some authors have thought this nerve, and: others 
_ have efteemed the third branch of the fifth pair of nerves, to 
be the proper euftatory nerve. I know no obfervation or ex- 
periments to prove either opinion, or to aflure us that both 
nerves do hot ferve for tafting and for the motion of the: 
——May not the diftribution of this nerve to the 


tongue. 
mufcles below as well as above the os hyoides; contribute to 
their acting more bnitorm|y1 in depreffing the lower jaw or 
head ? ? 

~The zenth pair rifes in feparate threads frit the fides of the 
fpinal marrow, to go out between the os occipitis and firft ver= 
tebra of the neck. After each of them has given branches to 
the great ganglion of the intercoftal, 8th, oth, and 1ft cervi. 
cal nerves, it is diftributed to the ftraight oblique, and fomg of 
the extenfor mufcles of the head. Whether thé tame of the 
tenth of the head, or of the firft vertebral, ought to’be given 
to this pair of nerves; is of no fu¢h confequence as. to deierve 
a debate, though it has tome of the marks of the { pmal 
Berves, to wit, its being formed of filaments:proceeding from 
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both the fore and back part of the medulla, and a little gan- 
glion being formed where thefe filaments meet. 

In the defcription of the fixth pair, I followed the ufual way 
of {peaking among anatomifts, and called that the beginning 
‘ef the intercoftal nerve which comes out of the fkull; and 
therefore fhall here fubjoin a curfory defcription of this nerve, 
notwith{tanding its much larger part is compofed of nerves 
coming out from the {fpinal marrow. There is no greater in- 
congruity in point of method to fay, that the nerves we are de- 
{cribing receives additions from others that have not been de- 
{cribed, than it is to repeat in the defcription of a great many 
nerves, that each of them gives branches to form a nerve of 
which we are ignorant; which is all the difference between 
defcribing the intercoftal before or after the fpinal nerves. 
The branch reflected from the fixth pair, joined poflibly by 
‘ fome filaments of the ophthalmic branch of the fifth, runs a- 
long with the internal carotid artery, through the crooked ca- 
nal formed for it in the temporal bone, where the little nerve 
is very foft and pappy, and in feveral {ubjects divides and 
unites again, and is joined by one or more branches from the 
fifth, particularly of its fuperior maxillary branch before it. 
comes out of the fkull. May not the compreffion of this nerve 
by the carotid artery, when {ftretched during the fyftole, con- 
tribute to the diaftole of the heart? As foon as the_ nerve 
efcapes out of this bony canal, it is connected a little way with 
the eighth and ninth ; then {eparating from thefe, after feem-— 
ing to receive additional nerves from them, it forms a large 
ganglion, into which branches, from the tenth of the head, 
and from the firft and fecond cervical, enter. From. this gan- 
glion the nerves come out again {mall, to run down the neck 
along with the carotid artery, communicating by branches 
with the cervical nerves, and giving nerves to the muicles 
that bend the head and neck. | As the intercoftal i is about to 
- enter the thorax, it forms another gap glion, from Si nerves 
% : are 
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are fent to the trachea and to the heart ; thofe defigned for the 
heart joining with the branches of the eighth, and moft of 
them pafling between the two great arteries and the auricles to 
the fubitance of that mufcle. The intercoftal * after this cons 
fiftiny of two branches, one going behind, and the other run~ 
ning over the fore-part of the fubclavian artery, forms a new 
ganglion, where the two branches unite below that artery 5 
and then defcending along the fides. of the vertebrae of the tho- 
rax, receives branches from each of the dorfal nerves ; which 
branches appearing to come out between the ribs, have given 
the name of intercoffal to the whole nerve. Where the addi- 
tion is made to it from the fifth dorfal nervé, a branch goes off 
obliquely forwards ; which being joined by fuch branches from 
the fixth, feventh, eighth, and ninth dorfal, an anterior trank 
is formed, and paffes between the fibres of the appendix muf- 
culofa of the diaphragm, to form, along with the other inter 
coftal and the branches of the eighth pair, a large femilunar 
ganglion, fituated between the caeliac and fuperior mefente- 
ric arteries; the roets-of which feem to be involved in 2 fort 
of nervous net-work of this ganglion, from which a great 
_- number of very finall nervous threads runs out to be extended 
on the furface of all the branches of thefe two arteries, fo as | 
to be eafily feen when any of the arteries are ftrétched, but 
not to be raifed from them by diflection ; and thus the liver, 
gall bladder, duodenum, pancreas, {pleen, jejunum, ileum, and 
a large fhare of the colon, have their nerves fent from this 
great ganglion or plexus. —May not the periftaltic motion of 
the inteftines depend in fome meafure on the patlage of the 
q intercoftal nerves through the diaphragm ? f 

Several fibres of this ganglion, running down upon the aorta, 
meet with other nerves fent from the poiterior trunk of the in= 
~ tercoftal, which continues its courfe along the fides of the ver- 
_ tebrae : they fupply the glandulae renales, kidneys, and teftes 
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4n men, or ovaria in women ; and then they form 3 net-work 
‘upon the inferior mefenteric artery where the nerves of the 
two fides meet, and accompany the branches of this artery to 
“the part of the colon that lies in the left fide of the belly, and 
to the rectum as far down as to the lower part of the pelvis. 

The intercoftal continuing down by the fide of the vertebrae _ 
‘of the loins, is joined by nerves coming from between thefe 
vertebrae, and fends nerves to the organs of generation and 
others in the pelvis, being even joined with thofe that are 
fent to the inferior extremities. 

The almoft univerfal connection and commutication which 
this nerve has with the other nerves of the body, may lead us 
Ny underftand the following and a great many more phenome- 

: Why tickling the nofe caufes fneezing :~-Why the -too 
sii quantity of bile in the cholera occafions vomiting as well 
as purging : Why people vomit in cholics, in inflammations, 
or other irritations of the liver, or of the ducts going from it 
and the gall-bladder : : Why a ftone in the kidneys, or ureters, 
or any o-her caufé irritating thofe organs, dhould fo much 
‘more frequently bring on vomiting and other diforders of the 
ftomach, than the ftoneor any other ftimulating caufe in the | 
bladder does:— Why vorniting is a fymptom of danger after 
child-birth, lithotomy, and other operations on the parts in 
_ the pelvis :— Why the obftructions of the menfes are-capable 
of occafioning firangulations, belching, choli¢s, ttomach-aches, 
and even convulfions in the extremities : Why veficatories, . 
‘applied from the ears to the clavicles of children labouring 
under the.tuffis convulfiva, are frequently of great fervice :— 
‘Why worms in the ftomach-or guts excite an itching in, the 
‘hofe, or grinding of the teeth:: a irritations in the bowels 
or the belly occafion | fometimes univerfal convulfions of thé 
body. 

The SprnaL Nerves rife generally by.a number of fepa- . 
tated fibres from both the fore and back part of the medulla 
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-pinalis ; and foon after form a little knot or panulipns where 
- they acquire ftrong toats, and are extended into firm cords; 


but the ganglion is entirely formed by the potterior bundle, 
They are diftinguifhed by numbers, 2-+usding to the vertebrae 
from ‘between which they ceaie Out 5 the fuperior of the two 
bones forming the »vie through which they pafs, being the 

one &vus which the number i is applied to each nerve. There 
are generally faid to be thirty pair of them: feven of which 


come out between the vertebrae of the neck, twelve between 
thofe of the back, five between thofe of the loins, and fix 
from the falfe vertebrae. 


_ The fir# cervical pair of the nerves comes out between the 
rt and fecond vertebrae of the neck; and having given 


branches,to join with the tenth pair of the head, the fecond 
cervical and intercoftal, and to ferve the mufcles that bend the 


acy it fends its largeft branches backwards to the extenfor 

muicles of the head and neck : fome of which piercing through 
ce muicles, run up on the occiput to be loft in the integu 
ments there: and many tbres of it advance fo far forward as 
to be connected with the fibrils of the firft branch of the fifth 
pair of the head, and of the portio dura of the auditory nerve. 


—Hence poffibly it is, that a clavus hyftericus changes fud- 
denly fometimes from the forehead to a violent pain and 


fpafin in the back part of the head and neck. 

The /econd cervical is {oon joined by fome branches to the 
ninth of the head and intercoftal, and to the firft and third of 
the neck . then has a large branch that comes out at the exte- 


rior edge of the fterno-maftoideus mutcle, where it joins with 


the accefforius of the eighth pair; and is afterwards diftributed 


to the platyfma myoides, integuments of the fide of the neck 


and head, par otid gland, and external ear, being connected te 


the portio dura of the auditory nerve, and to the firft cervical. 


The remainder of this fecond cervical is {pent on the levator 
{capulae and the extenfors of the neck and head. Generally 
| | 4 
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a large branch is here fent off to join the accefforius of the 
eighth pair, near the fuperior angle of the {capula. 


The irriuation af the branches of this nerve in an inflamma-~ 


tion of the parotid glana, is probably the caufe why the neck 
is pained fo far down as the clavicte, the head is‘drawn to- 


wards the fhoulder of the affected fide, ata 5 chin js turne 
ed to the other fide.—-In opening the external jugular vn, 


mo operator can promife not to touch fome of the cutaneous 


branches of this nerve with the lance; which occafions 4 
fharp:pricking pain in the mean time, and a numbnefs of the 
fkin near the orifice for fome time after. 

The third pair of the neck paffes out between the third and 
fourth cervical vertebrae; having immediately a communica- 
tion with the fecond, and fending down a branch, which, be- 
ing joined by a branch from the fourth cervical, forms the 
phrenic nerve. ‘This nerve enters the thorax between the 
fubclavian vein and artery ; and then being received intoa 
groove formed for it in the pericardium, it has its courfe along 
this capfula of the heart, till it is loft in the middle part of the 
diaphragm. The right phrenic has a ftraight courfe ; but the 
left one is obliged to make a confiderable turn outwards to go 
over the prominent part of the pericardium, where the point 
of the heart is lodged. Hence, in violent palpitations of the 
heart, a pungent acute pain is felt near the left orifice of the 
fiomach. The middle of the diaphragm fcarce could have 
been fupplied by any other nerve which could have had fuch 
a ftraight courfe as the phrenic has. If the fubclavian artery 
and vein have any effect upon this nerve, I do not know it. 

The other branches of the third cervical nerve are diftris 
buted to the mufcles and integuments at the lower part of the 
neck and top of the fhoulder. No wonder then that an in- 
flammation of the liver or fpleen, an abfcefs in the lungs ad- 
-hering to the diaphragm, or any other caufe capable of irritat- 
ing the diaphragm, fhould be attended with a {harp pain on 
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the top of the fhoulder, as well as wounds, ulcers, &c. of this 
mufcle itfelf.—If-the irritation of this mufcle is very violent, 


it may occafion that convulfive contraction of the diaphragm. 


which is called an. Aiccough ; and.therefore an hiccough in an 
inflammation. of the liver has been juftly declared to be an ilk 
fymptom. | 

_An irritation of the thoracic nerves which Aenduties {neezing 
may fometimes free the phrenic nerves from any {pa{n they 
occation : fo that {neezing fometimes.takes away the niccough ; 


and a derivation of the fluid of the nerves any other way may | 


do the fame thing ; or the hiccough may alfo be diometimes 
cured, by drawing up into the nofe the {moke of burning pa- 
per or other acrid fumes, {wallowing pungent. or, aromatic 
medicines, and by a furprife, or any other {trong application, 
of the mind in thinking, or in diftinguithing objects : or, when 
all thefe have failed, it has been put away by the brifk ftimu- 
lus of a bliftering plafter applied to the back. 


The fourth cervical nerve, after fending off that branch . 


- which joins with the third to form the phrenic, and beftow- 
ing twigs on the mufcles and glands of the neck, runs to the 
arm-pit, where it meets with the Jifth, fixth, and feventh cervi- 
cals, and jirf dorfal, that efcape in the interftices of the muf. 
culi fcaleni to come at the arm-pit, when they join, feparate, 
and rejoin, in a way {carcely to be rightly exprefled in words ; 
and, after giving feveral confiderable nerves to the mufcles 
and integuments which cover the thorax, they divide into fe. 
veral branches, to be diftributed to all the parts of the fupe- 
rior extremity. Seven of thefe branches T fhall deferibe uns 
der particular names. 


fe Scapularis runs ftraight to the shins ee waubas of the 


upper cotta of the fcapula, which is a hole in the recent fub- 
"ject, by a ligament being extended from one angle of the 
bone to the other, giving nerves in its way to the mufeles of 


the fcapula, When it has pafled this hole, it fupplies the fu- 
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pra-fpinatus mufcle ; and then defcending at the anterior root 
of the fpine of the fcapula, it is loft in the other mufcles that 
tie on the dorfum of that bone. wi 

>, Articularis finks downwards at the axilla, to get below 
the neck of the head of the os humeri, and to mount again 
at the back part of it ; fo that it almoft furrounds the articu- 
lation, and is diftributed to the mufcles that draw the arm 
back, and to thofe that raife it up. | 

3. Cutaneus runs down the fore part of the arm near the 
fkin, to which it gives off branches ; and then divides on the 
infide of the fore-arm into feveral nerves, which fupply the — 
integuments there, and on the palm of the hand.—In open- 
ing the bafilic vein: of the arm at the ordinary place, the fame 
fymptoms are fometimes produced as in opening the external. 
jugular vein, and from a like caufe, to wit, from hurting a 
branch of this cutaneous nerve with the lancet. i 

4. Mufculo cutaneus, or perforans Cafferi, pafles through the 
coraco brachialis mufcle 5 and after fupplying the biceps flexor 
eubiti and brachiaeus internus, pafles behind the tendon of thé 


‘ biceps, and over the cephalic vein, to be beftowed on the in- - 


teguments On the outfide of the fore-arm and back of the 
hand.—This nerve is fometimes hurt in opening the cephalic 
vein, and caufes pain and numbnefs for a fhort time. 

Ss Mufcularis has a {piral courfe from the axilla, under the 
os humeri, and backward to the external part of that bone, 
fupplying by the way the extenfor mufcles of the fore-arm, to 
which it runs between the two brachiaei mufcles, and within 

the fupinator radii longus:—At the upper part of the fore-arm, | 
st fends off a branch which accompanies the fupinator longus: 
till it comes near the wrift, where it paffes obliquely over the 
radius, and is loft in the back of the hand and fingers. —The. 7 
principal part of this nerve pierces through the fupinator radii 
brevis, to ferve the mufcles that extend the hand and fingers, 
whofe actions are not injured when the fupinator acts. Part 
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of this nerve feems to be loft upon the ligament of the wrift *. 
6. Ulnaris is extended along the infide of the arm, to give 
“nerves to the mufcles that extend the fore-arm and to the in- 
teguments of the elbow: towards the lower part of the arm, it 
flants a little backward to come at thé groove behind the in- 
ternal condyle of the os humeri, through which it runs to the 
ulna: in its courfe along this bone, it ferves the neighbouring 
mufcles and integuments; and as it comes near the wrift, it 
detaches a branch obliquely over the ulna to ‘the back of the 
hand, to be loft in the convex part of feveral fingers. The 
larger part of the nerve goes ftraight forward to the internal 
fide of the os pififorme of the writ; where it fends off 2 
branch, which finks under the large tendons in the palm, to 
go crofs to the other fide of the wrift, ferving the mufculi 
lumbricales and interoffei, and at laft terminating in the fhort 
mufcles of the thumb and fore-finger. What remains of the 
ulnar nerve after fupplying the fhort mufcles of the little-fin- 
ger, divides into three branches ; ‘whereof two are extended 
along the fides of the fheath of the tendons of’ the flexors of 
the little finger, to furnifh the concave fide of that finger 4 
the third branch is difpofed in the fame way upon the fide 
of the ring-finger next to to the little- finger. | 
When we lean or prefs on the internal condyle ‘of the’ os 
humeri, the numbnefs and prickling we frequently feel, point 
out the courfe of this nerve. have feen a weaknef$ and 
atrophy in the parts to which this nerve is fent after a wound 
in the internal lower part of the arm, 
7- Radialis accompanies the humeral artery to the bending 
of the elbow, ferving the flexors of the’ cubit in its way ; then 
pafling through the pronator radii teres mufcle, it gives’rierves 
to the Sehniers on the fore-part of the: fore-arm, and’ continues 
Vou. II. ‘sakes SEF eQogakid Ms cl? douslyy jem 
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its courfe near to the radius, beftowing branches on the cir=_ 
cumjacent mufcles. Near the wrift, it fometimes gives of a: 
nerve, which is diftributed to the back of the hand, and the’ 

convex part of the thumb and feveral of the fingers, inftead * 
of the branch of the mufeular. The larger part of this nerve,, 
-pafling behind the annular ligament of the wrift, gives nerves: 
to the fhort mufcles of the thumb:; and afterwards fends a: 
Branch along each fide of. the fheath of the tendons of the 
flexors of the thumb, fore-finger;, middle-finger, and one 
branch to the fide of the ring-finger, next to the middle ones 
to be loft-on the concave fide of thofe fingers. 

‘Though the radial nerve pafles through the pronator muf- 
cle, and the mufeular nerve feems to be ftilF more. unfavour= 
ably placed. within the fupinator brevis ; yet the action of thefe 
muicles does not feem to have any effect in hindering the in-. 
fluence of thefe nerves ; for the fingers or hand can be. bent 
while pronation 1s performing vigoroufly, and they can be ex- 
tended while fupination is,exercifed. 

‘The manner in. which; thefe nerves: te the engere b go off, 
bath from the ulnar and radial, Sy. that a fingle branch is. fent 
from the trunk to the fide of the thumb and little finger fare 
theft from the other fingers ; and all the reft are fupplied by 
a.trunk of a nerve, which {plits inte two fome way before it 
comes as far as the end of the metacarpus,. to run along the 

| fides of different fingers that are neareft to each other. 

At might have been. obferved, that,. in. defer ibing the pofie- 
rior branches of the ulnarand mufcnlar nerve, L did not. mens 
tion the particular fingers,.to the convex part of which they 
are diftributed, | My. reafon, for, this omiffion.. is, the uncer- 
tainty., of their diftribution; for though fometimes. thefe _po- 
fterior. branches go to, the fame fingers, to the. concave part, 
of which the anterior branches of the ulnar and ‘radial are 
fent, yet frequently they a are  diftributed otherwifes ne 
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The fituation of thefe brachial nerves in ie axilla, may let 
us fee how a geakiiets and atrophy may be brought on the 
arms by long- pester: preffure of crutches, or fuch other 
dhard fubftances on this part ; and the courfe of them from 
the neck to the arm may teach us how much better effects 
veficatories, or ftimulating nervous medicines, would have, 
when applied to the fkin covering the tranfverfe proceffes of 
the vertebrae of the neck, or at the axilla, than when they 
are put between the fhoulders, or upon the {pinal proceffes, 
in convulfions or palfies of the fuperior hg i where a 
ftimulus is required. 

The twelve dorfal nerves of each fide, as ba as they efcape 
from’ between the vertebrae, fend a branch ‘forward to join the | 
intercoftal, by which a communication is made among them 


all; and they foon likewife give branches backward to the 


\ 


mufcles that raife the trunk of the body, their principal trunk 
being extended outwards to come at the furrow in the lower 


edge of each rib, in which they run toward the anterior part 


of the thorax, between the internal and external intercoftal 
mufcles, giving off branches in their courfe to the muleles 
and integumevts of the thorax. 

The jirf dorfal, as was already obferved, is particular in 
this, that it'contributes to form the brachial nerves; and that 
the two branches of the intercoftal, which come down to the 
hea form a confiderable ganglion with it. 

The /ix lower dorfal nerves give branches to the diaphragm 
and abdominal mui{cles, 

The twelfth | joins with the firft hen bee, and beitows nerves 
on the mufculus quadratus lumborum and iliacus - inter= 
rus. . , a. ‘ 

May not the communications of all thefe nerves be one rea- 
fon, why the parts they ferve act fo uniformly and conjundly 
in refpiration, and confpire together in the convulfive motions 
. of 
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of coughing, {neezing, &c. The twitching fpafms that _ 
happen fometimes in different parts of the mufcles of the ab- 
domen, by an irritation on the branches of the lower dorfal 
nerves, are in danger of occafioning a miftake in practice, by 
their refemblance to the cholic, nephritis, &c.----'The com- 
munications of thefe lower ones with the intercoftals, may 
ferve to explain the violent effort of the abdominal mufcles in 
a tenefmus, and in child-bearing. 

As the intercoftal is larger in the thorax than any where 
elfe, and feems to diminith gradually as it afcends and de- 
fcends, there is caufe to fufpect that this is the trunk from 
which the fuperior and inferior pairs are fent as branches. 

The five lumbar nerves on each fide communicate with the 
intercoftal and with each other, and give branches backwards 
to the loins. 

The fix? communicates ih the laft dorfal, fends branches 
to the abdominal mutcles, to the pfoas and iliacus, and to 
the integuments and mufcles on the fore-part of the thigh; 
while its principal branch joins with the other nerves to form 
the crural nerve. | 

‘The fecond lumbar nerve pafies through the ar mufcle, 
and is diftributed nearly in the fame way as the former; as 
is alfo the zAzrd. | 
Branches of the fecond, third, and fourth, make up one 
trunk, which runs along the fore-part of the pelvis; and paf- 
fing in the notch at the fore-part of the great hole common te 
the os pubis and ifchium, is fpent on the abductor mufcles, 
and on the integuments on the infide of the thigh, This 
nerve is called the obturator, or pofterior crural nerve. 

By united branches from the firft, fecond, third, and | 
fourth lumbar nerves, a nerve is formed that runs along the 
pfoas mufcle, to efcape. with the external iliac veflels out of 
the abdomen, below the tendinous arcade of the external ob- 
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lique mufcle. This nerve, which i is named the anterior crural, 
is diftributed principally to the mufcles and integuments of; 
the fore-part of the thigh. A branch, however, of this 
nerve runs down the infide of the leg to the upper part of 
the foot, keeping near to the vena faphena ; in opening of 
which with a lancet at the ankle, the nerve is fometimes hurt, 
and occafions iharp pain at the time of the operation, and 
numbnefs afterwards. 

The remainder of the fourth lumbar and the fifth join in 
compofing the largeft nerve of the body, which is foon to be 
defcribed. . 

Whoever attends to the courfe of thefe lumbar nerves, and 
of the {permatic veffels and nerves upon the pfoas mufcle, 
. with the oblique paiflage of the ureter over that mufcle, will 
not be furprifed, that when a ftone is pafling in this canal, or 
even when it is inflamed, the trunk of the body cannot be 
raifed erect, without great pain; or that the fkin of the thigh 
_ becomes lefs fenfible, and the thigh is drawn forward, and that 


the tefticle often {wells and is drawn convulfively towards the 


ring of the abdominal mufcles, 


Lhe jx pair of the faite verrebrae confifts each of fall pofte. ~ 


rior branches jent to the hips, and of large anterior branches, 
The firtt, fecond, and third, after comin g through the three 
upper holes in the tore- part of the os facrum, join together 
with the fourth and fifth of the loins, to form the largeft 
nerve of the body, which is well known by the name of /ciatie 
or i/chatic nerve ; This, after fending large nerves to the dif- 
ferent parts of the pelvis, and to the external parts of genera 
tion and the podex, ‘as alfo to the mufcles of the hips, paffes 
_ behind the great tuber of the os ifchium, and then over the 
quadrigemini mufcles to run down near to the bone of the 
thigh at its back part, giving off nerves to the neighbouring 
mufcles and integuments. A’ little above the ham, where it 
has the name of poplitaeus iis it fends off a large branch 
} that 
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that paffes over the fibula, and finking among the mufcles on 
the anterior external part of the leg, runs down to the foot, 
to be loft in the upper part ef the larger toes, fupplying the: 
neighbouring mufcles and integaments every where in its paf- 
fage. The larger branch of the fciatic, after giving branches 
to the mufcles and integuments about the ham and knee, and 
fending a large cutaneous nerve down the calf of the leg, to: 
be loft at laft on the outfide of the foot, and upper part of the: 
leffer toes, finks below the gemellus mufcle, and diftributes 
nerves to the mufcles on the back of the leg; among which 
it continues its courfe, till, paffing behind the internal malle- 
olus, and in the internal hollow of the os calcis, it divides in- 
to the two plantar nerves : The internal of which is diitribut- 
ed to the toes in the fame manner that the radial -nerve of 
the hand ferves the concave fide of the thumb and fingers 5_ 
and the external plantar is divided and diftributed to the fole_ | 
of the foot and toes, nearly as the ulnar nerve is in the palm 
of the hand, and in the concave part of the fingers. 

Several branches of thefe nerves, that ferve the inferior ex- 
tremities, pierce through muicles. 

-_ By applying what was faid of the nerves in general to the 
particular diftribution of the nerves of the inferior extremities, - 
we may fee why people with fractured legs, efpecially where 
there are fplinters, fhould be fubject toconvulfive ftartings of 
the fratured member :—Why, upon tying the biood-vefiels 
in an amputation of the leg, the patients fhould fometimes 
complain of violent pain.in their toes ;—why fuch patients 
fhould alfo be troubled with ftartings ;—why, for a confider- 
able time after the amputation of the difeafed limb, when the’ 
fupparation is well advanced, they fhould complain of pain in 
the fore which occafioned the amputation. 

> ‘The fourth, which, with the two following, is much fmal- 
fer than the three fuperior, is foon loft in the bas. urinaria 
and inteftinum rectum. 

The 
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The ji/th comes hoard between the extremity of the os _ | 


facrum and coccygis, to be diftributed principally to the le« 
Vatores ani. 

The /ixth, which may be confidered as the termination of 2 
fubftance called ligamentum denticulatum, advances forward be= _ 
low the broad fhoulders of the firft bone of the os coccygisy 
and is loft in the {phinéter ani and integuments covering it. 


The branches of the four laft cervical nerves, and ofthe firf® 


dorfal, which are beftowed on’ the fuperior extremities, and 
the two crurals, with the fciatic, which are-diftributed to the 
inferior extremities; are much larger. ‘Proportionally to the 
parts they ferve, than the nerves of the trunk of the body, 
and efpecially of the vifcera ; and for a very good: reafon, 
that in the moft common neceflary ations of life, a fufficient 
quantity of fluid, on: which the influence of nerves feems td 
depend, may be fupplied to the mufcles there, which’ are o« 
bliged to perform more frequent and violent contractions than 
thofe of any other parts.—The fize of the nerves of the infee 
‘Thor extremities feems larger proportionally than in the fupe- 
. rior extremities ; ; the inferior extremities having the weight of 
the whole body to fuftain, and that frequently at a great difs 
advantage. — What the effect of the nerves here being injured 
is, we fee daily: When people happen, by fitting wrong, to 
eomprefs the’ fciatic nerve, they are iricapable for fome time 
after to fuppert themfelves en the affeéted extremity stan 
- this is till more remarkable in the fciatic orhip-gont, in whicl 
the member i is not only weakened, but gr ey ihrivels and 
bi aes" 


EXPLANATION of Taos XIX. and XX. 


Taz. XIX.—(1) The firtt Gat of the fifth pair of nerves, 
(2) The fecond branch of the fifth pair. ( 3) The third branch 
_ of the fifth pair. (4) The trunk of the eighth pair cut. (5) The 
recurrent | 
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recurrent nerves. (6) The great fympathetic nerve. (7)'Pheup- 
permoft ganglion of the great fympathetic nerve.» (8) ‘The ra- 
mus fplanchnicus of the great fympathetic nerve. (9) A 
branch of the fub-oceipital, or tenth pair of the head, joining 
with the great fympathetic nerve. (10) Che firft cervical nerve. 
(1 1)'The feventh cervical nerve. ‘The intermediate cervicals 
come out in. 2 fimilar manner, (12) The phrenic nerve. (13) 


Phe axillary. plexus. (14) The mufcular nerve.of the arm. _ 


(xg) Lhe articular nerve, (16) The fpiral nerve. (17) Fhe 
radial nerve. (18) The ulnar nerve. (19) The: firft inter- 
coftal nerve. (20) Phe laft intercoftal nerve. ‘he other ten 
come out.in the fame manner. (21) Che frf&{ lumbar nerve, 
(22), The laft lumbar nerve. ‘The three intermediate lumbar 
nerves come out in a fimilar way. (23), Branches from the 
external thoracic nerves running down upon the fide of the 
- thorax., (24), Branches fent off trom the intercoftal and lum- 
- bar nerves to fupply the outer part of the thorax and abdomen, 
(25) Nerves. of the os facrum. (26) The obturator nerve 
(27) Lhe anterior crural nerve. (28) A branch of the ante+ 
rior crural nerve, which runs. near the vena faphena major, - 
(29) The anterior tibial nerve running down to the foot, 
‘Tas. XX.—(1) The recurrent nerve. (2) A branch of the 
ath cervical nerve, joining the recurrent one before it termis 
nates on the mufculus trapezius. (3) Branches of the fifth 


pair, perforating the fcalenus medius to be {pent upon the - 


rhomboid mufcles. (4) Branches of the fub-occipital nerve, 
running to the {mall mufcles at the under and back part of the 
head. (5) Pofterior branches of the cervical nerves. (6) Pof- 
terior branches of the dorfal nerves. (7) Pofterior branches 
of the dorfal and lumbar nerves running to the erector muf- 
cles of the back. (8) Pofterior branches of the dorfal nerves, 
penetrating the intercoftal mufcles. (9) Branches from the 
laft dorfal, and from the lumbar nerves, fupplying t the lumbar 
and abdominal mufcles. (10) Branches from fome of the 
! lower 
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{ 
lower cervical nerves, running to the mufcles on the back- 
part of the fcapula. (11) The articular nerve. (12) A branch 
from the axillary plexus running to the mufculus latiflimus 
dorfi. (13) Another branch from the axillary plexus running - 
to the latiffimus dorfi and ferratus magnus. (14) The fpiral 
nerve. (15) The ulnar nerve. (16) Small branches coming 
through the holes in the back-part of the os facrum rectus 
to the mufcles, &c. there. (17) A fmall branch running out 
between the os facrum and os coccygis.: (18) The end of 
the cauda equina running through the canal at the back-part 
of the os facrumi. (19) The fciatic nerve. (20) Branches 
from the {ciatic nerve to the mufcles on the back-part of the 
pelvis. (21) Branches from the fciatic nerve to the mufcles, 
&c. about the anus. (22) Branches from the {ciatic nerve to 
~ the gluteus maximus and mufcles, at the upper and back-part 
of the thigh. (23) Trunk of the {ciatic nerve, fending off 
branches to the mufcles on the back-part of the thigh. (24) 
The fibular nerve fent off from the {ciatic one. (25) Lhe 
pofterior tibial nerve, «vhich is a continuation of the {ciatic 
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WITH 
CONSIDERABLE IMPROVEMENTS AND ADDITIONS, 


PREFACE. 


FHAT is called Comparative Anatomy, was 
YY certainly the firft branch of the fcience that 
was cultivated ; ; and from it the earlieft anatomifts 


formed their notions of the human body. ‘The 


natural prejudices of mankind, and, in fome fenfe, 
common humanity, oppofed any attempts to be 
made in the other way. As the firtt phylicians were 
philofophers, and this part of natural knowledge 
more tmmediately related to medicine, they parti- 
eularly applied to it. Democritus, who, according 
to fome authors, was the mafter of Hippoerates, 


{pent much time in difleCting brutes and examin-— 


ing their feveral parts, He applied himfelf with 
fuch eagernefs to this ftudy, as to incur the cenfure 


of madnefs. His defign was to examine the nature ~ 


of the bile, and learn eye feat and caufes of difeafes. 


That this fcienice was much improved by the time 
of Hippocrates, is apparent from his writings, which 
are intermixed with reafonings drawn from it; and 


fome parts of his phyfiology are only applicable: to. 


brutes. Thefe paflages appear to us exceedingly ob- 


{cure, often falfe and contradiétory ; and have for 


that reafon been rejected by fome very great critics. 


Buit’is not this owing to our own ignorance? We — 
do not well underftand the then received fyftem of 


anatomy ; and his terms and names do not corref- 
pond to ours. ‘The {mall tract De Vulneribus Capitis, 


is as great 2 mafter-piece in its kind as the Coace 


Prediftionese 


et 


a a 


_ have done with Hippocrates, in moft cafes, as the 
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_ Prediétiones. Yet the firft has been efteemed by 


fome critics as lame and imperfect, and has afford- 
ed occafion for many difputes and ‘wranglings ; be- 
caufe it was not-underftood. Anatomitts, however, 


critics have done with Homer; they have made him 
the matter of all human and divine {cience.' . Not 
a new divifion of a bone, or difpute about a procefs — 
or articulation, but has been referred to his judg- 
ment; and he has often been made to explain what 


» he never dreamt of. Galen, the father of anato- 


milts, is, for the fame reafon, in many places, be- 
come an obfcure writer. He is accufed and de- 
fended by the greateft fucceeding mafters. Vefa- 
lius, the great reftorer of anatomy, will not allow 
accuracy or truth in many of his defcriptions ; they 
are, according to him, taken from brutes, and ob- 
truded on the world foe human. 

The other anatomifts treat Vefalius much in the 
fame manner; and, with uncommon fagacity and 
unwearied application, have found out variations 


and /ufus naturae in particular parts, that they may 


eftablifh Galen’s defcriptions, and condemn thofe 
of Vefalius. This is particularly the cafe with Euf- 
tachius in his Treatife on the Kidneys. How thall 


we now underftand Galen, and judge between thefe 


great anatomilts? It is Comparative Anatomy alone 
can,extricate us from this confufion; as it will teach 
us when Galen and others defcribed and reafoned 
from brutes, and when not. We fhall find, that 


_ the greateft part of his defcriptions was taken from 


brutes, which he transferred by analogy to the hu- 


man body, and fo are inaccurate ; that a few were 
_ taken from the human fubjea, and are not capable 


of 
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of being otherwife applied. ‘This hudy he himfelf 


recommends with great earneftnefs to his fcholars; 
and it is obfervable, that the moft eminent anato- 
mifts firft difcovered their genius by an early at- 
tachment to it. This was particularly the cafe 
with Vefalius and Valfalva * 

As the firft knowledge the ancients eained in 
anatomy was from the diffection of brutes, fo they 
-f€ormed the names and terms of art from the moft 
natural appearance the part afforded, and that in 
different animals. ‘Thofe names were applied to 
the correfponding parts in the human body, and 


retained by fucceeding anatomifts to avoid a mul- 


tiplicity of words. This, however, produces one 
bad effect, that it muft miflead us in our concep- 
tions, as thofe names are often very improper epi- 
thets in the human fubje@. The author has ele- 
gantly remarked feveral of thefe. ‘The name of 
right and left ventricle is apt to give a wrong idea 
of the pofition of the heart ; and the aorta afcen- 
dens and defeendens has impofed on fome of the 


a a eel 


mafters in anatomy, who, it is plain, have taken | 


their figures from the name. Difputes have arifen: 


about the appendix vermiformis, &¢. which are all 
cleared up when we once view the part in sf ani-= 
mal whence the name was taken. 

» The intention of nature in the minute of the 
gumarent parts, can no where be fo well learned as 


rm 


* Gaudebat enim avicularum, aliorumque animalculorum: dif. 


feCtionibus ; eorumque exta curiofus, quam pro illa aetate, ri- 


mabatur : quam ego praefignificationem, non in Vefalio.tantum, | 


fed in aliis quoque pueris fuifle fcio, qui cum adoleviflent, ana 


from . 


tomiae penitus fe dediderunt, a Cominctt, de vita Val | 


falvae 


et 
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from this fcience ; that is, if we would underftand 
phyficlogy, and reafon on the funétions in the ani- ° 
mal-economy, we muft fee how the fame end is 
brought about in other fpecies. . We muft con- 
template the part or organ in different animals, its 
fhape, pofition, connection with the other parts, 
&c. and obferve what thence arifes. If we find 
one common effect conftantly produced, though 
in avery different way, then we may fafely con- 
clude that this is the ufe or funtion of the part 
this reafoning can never betray us, if; we are sie 
fure of the faéts. ‘The writers in phyfiology have 
generally taken another method, and one iavourite 
thefis or other ferves to explain the whole or moft 
of the fyftem. An innate and concocting heat, 
acids, menftruums, &c. have all had their Gina 
five reigns and patrons: and in truth, phyficians 
Jeem not to have fufficiently confidered the impor- 
tance of this ftudy to form a complete phyhology, 
which muft ever be the great bafis of their art. 
They have beftowed pains in examining the hu- 
man body, diflected minutely its feveral parts, tra- 
ced out perhaps often invented) a new divifion of 
‘a mutcle: But how little has phyfic been promot-. 
| Pky all ‘shia? The moft accurate defcription of 
the human ftomach, with all its veins,, arteries, 
nerves, &c. will never rightly explain .digeition. 
What muft we then do? Examine it in the other 
fpecies of animals, mark there its differences and 
the effets, compare thefe with the human; and 
then we thall be able, in fome meafure, to judge 
what are the principal inftruments, and how they 
are employed in this compound a@ion. Any other 
“way of reatoning (as the author well obferves) will ; 


never: 
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never bring us to the folution of a philofophical 
~ or medical problem. It muft indeed be confeffed, 
that this method is tedious and flow ; many obfer- 
vations mutt firft be made, and the labour of fearch- 
ing and examining gone through, before we can 
have proper materials to build on. Yet thefe are 
the hard conditions on which the knowledge of 
natural caufes is to be obtained ; which, as a great 
eenius fays, Zam facile folertia vinci poffunt, quam 
folent conatibus vulgaribus difficulter cedere. — 

Of this kind of ‘reafoning we have many beau- © 
tiful inftances in the following papers. ‘Such 1s 
the account of the pofition of the Duodenum ; of 
the caufe of our preferring the Right Arm ; of the 
circulation of the blood in the Foetus ; the hiftory 
of the Thymus and Thyreoid Glands, their ufe 
and mutual proportion ; the ufe of the fpleen, &c. 
This laft he explains in fo fhort and mafterly a _ 
manner, that more argument will be found in the 
few lines upon it, than is to be collected from — 
whole treatifes on the fubject. But as his defign _ 
‘was to give a defcription of the feveral {pecies, or 
rather their principal differences, he chiefly con- 
fines himfelf to this. So in the anatomy of the dog 
_ he compares the different pofition, fhape, length, © 
&c. of the feveral parts with the correfponding 
parts in man; and from that one circumftance, the 
difference of an ereét and horizontal pofture, ex-_ 
plains all-the variations, This reafoning then gives 
{olution to many difficulties in the human anato-— 
my ; why the Spleen is fo firmly attached to the - 
Diaphragm ; why the Omentum reaches, only fo_ 
_ far; why the pofterior part of the Bladder is only ' 
covered by the Peritoneum, &c. There have been 

difputes 


ieee 
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difputes about the fiffure in the human liver, and 
different accounts given. Thefe all vanifh, when 
we confider this vifcus in different animals. We 
then find, that there are more or fewer divifions, 
according to the greater or leffer flexibility of the 
fpine. The fame rule holds with regard to the 


 divifions of the lungs. This reafoning likewile ex- 


cludes the pretended ufe of the ligament in. the 
human liver. And, in fhort, we can underftand 
but little of.our own ftru€ture unlefs we ftudy 
that of other animals: we {hall then find, that the 
feveral variations are relative, and depend on the 
different ways of life ; that is, one leading {pecial- 
ty draws after it a great many more, in which na- 
ture is always an econemitt, and takes the fhortett 
means to accomplifh her ends. | | 

. The beautiful gradation of nature in the differ- 
ent orders. of beings is very remarkable, and {trikes 
the mind firft as being moft obvious; but when 
we take any one fpecies, the cale there is ftill the 
fame, and we obferve as furpriling a difference. 
Thus, in the animal kingdom, fome are provided 
with lungs, when others are deprived of thefe or- 


_gans of refpiration ;. fome havea ftrong mufcular 


diaphragm and ftrong abdominal muicles, others 


-amere membrane. It muft be very entertaining 
to learm how thefe differences and deliciencies are 


adjufted and fupplied : it is then from this fcience 
alone we can underftand that fimplicity of nature 
which is fo much talked, of, and but little under- 


- ftood. Hence likewife we may perceive the rea- 
fons why fome animals are more. periect than 
others. | 
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| Anatomifts have made a noife about the diffes 
rent ftruGtures of the fame part in the human 
body, and have been at great pains to make col- 


lections of thofe Lufus Naturae, as they call them; 


which becaufe they are rare, are for that very rea- 
fon of no great confequence to be known. The 
epithet, however, is extremely proper; for the 
moft remarkable of them are tranfitions from the 
order or law of nature that obtains in one f{pecies 
to that of another. Thus it has been obferved, 
(though very rarely), that the liver was fituated in 
the left hypochondrium: but, as our author re- 
‘marks, it is not peculiar to it to lie on the right 
fide of animals; for in fowls it lies equally in both, 
and in fifhes mofily on the left, | 

It is furprifirig that we have no tolerable treatife 
on this fubjeét, which is in itfelf fo entertaining 
and fo conducive to promote medical knowledge. 
Thofe who have made attempts this way, have 
only colleéted and arranged fome particular {pecies, 
fuch as Birds or Fifhes. They have likewile with 
great labour given us figures and defcriptions of 
them; but all this is little elfe than mere amule- 


inent. It is the ftruGture of their internal organs 


we feek after, and the manner how the different 
funGions of the animal-economy are performed. 
Their hiftories of thefe are every way defective 
and erroneous. There are indeed noble hints to 
be found in the writings of fome of our modern 
anatomifts, particularly thofe of the immortal Dr 
Harvey. That great man well underftood the 
importance: of this {cience to advance medicine ; 
and accordingly he employed the moft of his time 
jn difleCting animals of different tribes, and mak- 

: | ing 
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ing experiments on them: by which means he 
made the greateft difcovery that ever was made in 
the fcience, and he laid the foundation of the pre-~ 
fent fyflem. He had certainly left us other trea- 
tifes on this fubjeat, had he not been interrupted 
by the civil wars. The phyficians who lived then; 
imitating his example, made many new experi- 
ments on the bodies of brutes, changing ‘their 
juices by transfuling of new liquors, accurately 
marking the effects, &c. that all this might be 
transferred to the human body: And indeed, from 
the application of thefe reafonings to the obferva- 
tions they made on morbid bodies, the fcience 
feemed faft advancing to that phyfical certainty 
which can be attained from experiment and ob- 
fervation. But,,alas! this fpirit died with thofe 
great men, and theory and calculation came in its 
place. Mathematics, it was faid, could alone bring 
the {cience to certainty, and: eal Ww out conjeétures 
The quantity and velocity of the blood, the force 
of the heart, diameters of the veflels, &c. were 
fubjeGted to meafure and number, and difeafes 
next were to be accounted for, all in a mathema- 
tical manner.—This method, however, did not 
fucceed according to with: For, firft, thole ereat 
geniufes difagreed widely in their calculations, and 
differed from one another ; whence, in place of 
certain conclufions, we had only wranglings and 
difputes : not to mention, that fome of then. made 
{uch eftimates as mutt A aca appear ridiculous at 
firft fight*. This, fome inay fay, proves nothing; 
yet 
* The ingenious Dr Pitcairn was the chief man here, who, - 
applied mathematics to ss ue a He fuppofes the force of the 


muicles t to be in a compound ratio of their length, breadth, and’ 
: depth j 
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it ‘was the fault of the artifts, who aflumed wrong 
hypothefes for their calculations, or who were not 
perhaps accurate enough in their obfervations. 
True ; but whofe fault was it to adapt figure and 
number to a fubject which refufes them, through 
its numberlefs deviations from fixed laws and con- 
ditions ?—Is an animate body a mere bundle of 
hard conical elaflice tubes, and the heart a pump: 
forcing the liquors through them? Are then all 
the veffels exat cones, or have two anatomifts 
agreed in their meafures of them? Do they not 
yield every way? and are they not continually 
obftrudted:in different places? Are there not many 
different attraétions prevailing for the feveral fe- 
cretions, and many different forces aéting on the 
veflels at the fame time, which can never be de- — 
termined? &c. Thefe, and fuch like confidera- 
tions, will foon convince us how litle the prac- 
tice of medicine is to be promoted by thofe {fpe+ 
culations*. lf thefe gentlemen meant by mathe- 
; | | matical. 


depth ; that is, as they are homogeneous folids in their ratio of 
their. weights. Whence, knowing the force of any one mufcle, 
we can by the rule of proportion (from their weights) determine 
that of another. This he applies to the ftomach ; and by the 
computation, its mufcular force is at leaft equal to 117,0881b.. 
weight.—That muicles are in that proportion, is a mere hypo-: 
thelis, for which the Dodtor does not offer the {malleft proof ;, 
and had he afligned five ounces as the force of the ftomach, he 
had been nearer the truth. ‘This is one glaring inftance how 
much theory and whim may prevail with the greateft of men 
over common fenfe. ot ate 

* The authority of Hippocrates is often adduced in this:ar- 
gument ; for which they cite two paflages. Inthe one he re- — 
commends the ftudy of Aftronomy as neceflary to a'phyfician 3. 
and in the other, that of Arithmetic and Geometry.—The firft’ 
he did from his belief in the influence of the ‘ftars; and the 

! - fecond,, 
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_ matical reafoning, phyfical experiments; then no 
one would doubt their ufe in medicine more than 
the ufe of mathematics in natural philofophy itfelf. 
But as this feems not to be their fenfe of the mat- 
ter, they fhould point out a few difeafes which 
this icience has explained, and’ wherein it has 
corrected the received practice. —But we are now 
got from the fubject to what is foreign. To re- 
‘turn then: Comparative anatomy has hitherto on- 
ly been treated in its detached parts. Thus fome, 
writing on the human eye, have examined the 
eyes of other animals; and fo with regard to the 
heart,.dcc. Some have given us the defcription 
of one particular animal, others of another. But 
no one author, that we know of, has given us a 
fyftem of this feience, where we might have a 
fummary view of the moft material differences in 
the ftruGture of animals. There are indeed com- 
pendiums of this fcience which are much efteem- 
ed, and which were written with the noble defign 
of illuftrating the wifdom and goodnefs of our 
Maker. But thofe who compofed them not be- 
ing anatomifts, only collected from others, and 
often without judgment: for how voluminous fo- 
ever their works may be, yet if we ftrip them of 
their repeated exclamations, citations of authors 
and books, the many ftrange and {urprifing ftories, 
all told, however, by creditable vouchers, we fhall 
have little left behind, except an indigefted chaos 


of — 


fecond, from: his veneration for the Pythagoric numbers, in the 
myfteries of which he founded his theory of the crifes in acute 
difeafes: Both thefe confiderations then are foreign to the pur- 
pofe ; nor is there in any of his genuine writings the fmalleft 
veftige of,this kind of reafoning. On the contrary, Celfus {ays 
_ of him, «Primus a ftudio fapientiee medicinam feparavit.? 


of hiftories and defcriptions, fome true and many 
falfe. ‘The argument, however, was popular, and 
‘ they could not fail of pleafing. | 

The following Treatife, by the late celebrated 


Dr Monro, is executed upon a more ufeful plan, 


and in a more fyftematic manner. The defcrip- 
tions are all taken from life, and the reafoning em- 
ployed is plain and conclufive. Thefe are inter- 


mixed with many practical obfervations in medi- ° 


cine and furgery, which muft equally inftruct and 
entertain the reader. | 
The fubftance of this-;work appeared about forty 
years ago, under the title of dz LEffay on Compa- 
rative Anatomy; but without any author's name, 
being only compofed from Notes taken by a ftu- 
dent at the Clafs Leétures. As it was of courtle 


exceedingly defeétive and erroneous, the prefent 


Profefflor of Anatomy, in preparing for the prefs 
the Colleétion of his father’s Works lately publifh- 
sed, corrected this piece amongft the reft ; and alfo 
made fome additions to it, from obfervations that 
had been collected by the Author with a view to 
a larger work upon the fubje&t, but which various 
avocations prevented him from profecuting. ‘The 
Profeffor’s defign, however, being only to correct 
his father’s works, not to enlarge them by addi- 
tions of his own, the prefent performance ftill re- 
mained lefs complete than might be wifhed, and 
unimproved by later difcoveries. It having been, 
therefore, fuggefted to the prefent publifher, as 


proprietor of the late Doétor’s Works, that a fe- . 
parate Edition of this Treatife, improved and en- 
larged, could not fail of being acceptable, he — 
readily adopted the defign; and was fortunate | 


enough 
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enough to prevail with fome gentlemen verfed in 
the fubje& to undertake the tafk of making the 
neceflary additions and improvements, . This has 
been accordingly accomplifhed, as far as the limits 
of acompendium would admit, or as feemed to. 
be fuitable to the limits of the prefent undertaking, 
Some of the principal fubjects, particularly the 
Dog, Fowls, and Fifhes, have received confider- 
, able augmentation: Others have been entirely add- 
ed ; as Amphibious Animals, Serpents, Infeés, &e. 
And leffer additions in great number have been 
made in various parts of the work,—either infert- 
ed in the body, or thrown to the bottom of the 
page in the form of notes. Of the additions in 
general, a few are drawn from the experience of 
_ the gentlemen themfelves who had the care of the 
edition, fome from different parts of the late au- 
' thor’s other works, and the greateft number from 
the lectures of the illuftrious Profeffor who now 
fills the anatomical chair. : 
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COMPARATIVE ANATOMY. 


THE INTRODUCTION. 


dpe principal advantages of Comparative Anatomyare the 
following : Firft, It furnifhes us with a fufficient know- 
ledge of the different parts of animals, to prevent our being 
impofed upon by fuch authors as have delineated and defcrib- 
ed feveral parts from brutes as belonging to the human body. 
Secondly, It helps us to underftand feveral paflages in the an- 
cient medical writers, who have taken many of their defcrip- 
tions from brutes, and reafoned from them: their reafonings 
have often been mifapplied (and confequently wrong explain- 
ed) by the moderns, through a foolifh fondnefs to fupport their 
own inventions, or give an air of antiquity toa favourite hypo- 


thefis. The third and great ufe we reap from this {cience, is 
the light it cafts on feveral functions in the human oeconomy, 


about which there have been fo many dif} putes among: anato- 
mifts: Thefe differences of opinion, by exhibiting the ftruc- 


ture of the fame parts in different animals, and by comparing 
the 
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the feveral organs employed in performing the fame action, 


which in the human body is brought about by one more com- 
plex, will be in a great meafure done away. 

In this view, it is altogether needlefs to infift on thofe parts 
whofe ufe is eafily underftood when their ftructure is unravell- 
ed. ‘Thus, for inftance, if we be acquainted with the action 
of the mufcles in general, it will not be difficult to determine 
the ufe of any particular mufcle whofe origin and infertion is 
known, if we at the fame time confider the various connec- 


} a AEE. 3 
tions of the bones to which it is fixed, and the different de- 


grees of mobility they have in refpect to each other. In the 


_ fame manner, if we know the ufe of the nerves in general; 


we can eafily affign the ufe of thofe nerves which are diftri- 
buted to any particular part. There is then no occafion for 
a complete Ofteology, Myology, &c. of the feveral animals 
we fhall defcribe ; nor need we trouble ourfelves about the 
firucture of any of the parts, unlefs when it ferves to illufs 
trate fome of the fore-mentioned purpofes *. 

That the firft ufe we propofed from examining the ftruc 
ture of the parts in brutes is real and of confequence, is evi- 
dent from looking into the works of fome of the earlieft and 
greateft mafters of anatomy, who, for want of human fubjects, 


_ have often borrowed their defcriptions from other animals. 


pce ee 


The great Vefalius, although he juttly reproves Galen for this 
Vou. HE. Tt fault, 


* Notwithftanding this affertion of the learned author, we 


muft obferve, that the myology of animals feems exceedingly ) 


neceflary for young'anatomifts, who generally begin with dif 
fecting brutes before they have accefs to human bodies. For 
this reafon, we have added, mot indeed a complete canine my 
ology, but an account of the particulars wherein the mutcleg 


L GF 4 dog differ from thofe of a man 5: this being the animal 


moft frequently chofen for diff=¢tions, and one whofe ftrue« 
ture bears no refemblance to that of the human fpecies. 
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fault; is guilty of the fame himfelf, -as is plain from his. delizs ¥ 


neations of the kidneys, . uterus, the mufcles of the eye, and- 
fome other parts... Nor is antiquity only to be charged with. 
this fault: fince, in Willis’s Anatomia Cerebri (the plates of 
which were revifed by that accurate anatomift Dr Lower) {c= 
veral of the pictures befides thofe.he owns; to be fuch, are. 
taken from different brutes, - efpecially the dog. | cm 

. We fhall give feveral. examples of the fecondary ufe i in the. 
aaa of this work: ar Ee 

The animal kingdom, as well asthe vegetable, contains the: 


moft furprifing variety ; and the defcent in each-is fo gradual,. . 


-that the. little tranfitions and-deviations are .almoft impercep~" 
tible. The bat and flying fquirrel, though quadrupeds, have 
wings ta buoy.themfelves up in the air.. Some birds inhabit. 
‘the waters ; and there are difhes that have wings, and are not. 
firangers to the airy regions; the: amphibious animals blend. 
the terreftrial.and aquatictogether... 
‘The animal and vegetable kingdoms are ¢ likewife Gs nearly. 
conneéted, that if you.take the higheft of the one, and the low- 


eft of the other, there will fcarce be. perceived any difference... 


. For inflance, what difference is there between an oyfter, one- 


of the moft inorganifed of the animal tribe,.and the fenfitive: ° 


plant, the moit exalted of the vegetable kingdom ¢. They, both: 
remain fixed to one {pot, where they.receive theirnourifhment, 
having no proper motion of their own, fave the fhrinking, from 


the approach of external injuries. ‘Thus we obferve a furprif-" a 


ing chain in nature: 

As there is then fuch a vaft variety, it is not aa needlefsj. 
but impofiible, to confider. all. of them particularly, We fhall. 
take only fome of the moft. remarkable genera; and hopes. 
from what will-be faid of them,gany of the intermediate de-. 
arees may be underftood. 

+ In treating of Quadrupeds, we ‘hall divide them into “the, 
earniverous and herbivorous, As an inftance of thefe via 
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ere: {hall take the ruminant kind. The Fowls we fhall divide 
into thofe that feed on grain, and thofe that feed on’fleth. The 


_.diftinétion we thall make i in treating of Fithes, fhall be of thofe 


- that have lungs, and thofe that have them not. ‘The firft i in 


deed are with difficulty procured, and at the: fame: time differ 
very little from quadrupeds. » reklehets pla ah Aes io 

- As the ftrutture of infects and. worms js- fo very minute, 
and lends us but little afliftance: for oh ends’ 1 aaa we 


_purpofely omit them at 


“In inquiring into the ftru€ure of different animals, we’ 


% ~ought to be previoufly acquainted with the form of their.bo- 


dy, manner of life, kind of ‘food, or in fhort with their natural 
hiftory ; which will lead us to accouat for the reafon of their 


different ftructure, and thence ‘explain the actions of the hue 
man body. | COR Hk , “OF 


* Though the anatomy of infedls is- very difficult, and litthe 


known, yet as they conftitute one of the great clafles into 


“which animals are divided, and as many of them are very ufe- 


ful, to, man, we have thought proper to add a few circum. 


ftances concerning thei, which at leaft may be confidered as 


matters of curiofity highly worthy of the attention of every 


anatomift ; not to mention, that every advance in knowledge, : - 
‘with refpe€t to the ftru€ture of. any one animal, muft either 


directly or indirectly caft fome light on the ftructure Su fome 


spart of every other. 
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Of QUADRUPEDS in general, 


LL quadrupeds have a covering of hair, wool, &c. to 

defend them from the injuries of the weather ; which 
varies in thicknefs according to the feafon of the year, and 
difference of the climate. Thus in Ruffia and the northern 
countries the furs are very thick and warm; while the little 
Spanifh lap-dogs, and Barbary cows, have little or no hair at 
all. 

The cutis and cuticula in quadrupeds are difpofed much in the 
fame way as the human, but they are more elaftic. Immediate- 
ly under this there is a very thin cutaneous mufcular fubftance, - 
called panniculus carnofus, which is common to all quadrupeds, 
the porcine |} kind excepted ; this principally covers the trunk, 
ferving to fhrivel the flkin, in order to drive off infects, their 
tails and heads not being fufficient for this purpofe, while their 
extremities are employed i in their fupport and progreffion. 

‘It has probably been from obferving fome mufcles of the 
human body, fuch as the platyfma myoides, cremafter, and 
frontales, and the collapfed tunica cellulofa of the emaciated 
fubjects, to-refemble this thin mufcle, that fome of the older 
anatomitts reckoned fuch a panniculus among the commion | 
integuments of the human body. This Carolus io ht 
has well obferved. 

Moft of the quadrupeds want clavicles, whereby ihr an= | 
terior extremities fall upon their cheft, fo as to make their 
thorax proportionally narrower than the human. This fmall 

diftance of their anterior extremities is very neceffary for their 
uniformn progreffion > Apes indeed, and {quirrels, have clavi- 
cles, to allow them a more full ufe of their extremities in 
climbing 5 but they walk ill on all fours. 
The 
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The ANATOMY of a DOG, 


E may firft obferve of this animal, as indeed of moft 
quadrupeds, that its legs are much fhorter in propor- 
tion to its trunk than in man, the length of whofe fteps depends 


entirely on the length of his inferior extremities ; however, to 


balance this, the trunk of the animal is proportionally longer - 
and {maller, and his fpine more flexible, by which he is able 
at each ftep to bring his pofterior extremities nearer to his 
anterior. His common integuments are much like thofe of 
other quadrupeds ; only they allow little or no paflage for 
{weat 5 but when he is over-heated, the noxious and fuperflu- 
ous matter finds an exit by the falivary glands; for he lolls 
out his tongue, and flavers plentifully * 

The pyramidal mufcles are wanting ; to fapply which, the 
recius is inferted flefhy into the os pubis. 

Lhe omentum reaches down to the os pubis ; which confider- 
ing the pofture of the animal, we will find to be a we pro- 


~wifion, fince its ufe is to feparate an oily liquor for lubricating 


the guts, and facilitating their periftaltic motion. So in our 
erect pofture, the natural gravity of the oil will determine it 
downward ; but in the horizontal pofition of thefé creatures, 


if all the intefiines were not covered, there woul! be no fa- 


vourable derivation of the fluid to the guts lying in the poite- 

| | ? rior 

-* We are not, however, to fuppofe, that becaufe a dog does 
not fweat, he has no infenfible perfpiration. That a dog per- 
{pires is evident, becaufe one of thefe animals can trace ano- 
ther by the fcent of his footfteps; which could not happen, 
if a large quantity of perfpirable matter was not conftantly 
going off. We may alfo obferve, that the Rabies Canina is 


a difeafe peculiar to dogs, foxes, wolves, and others of that 
_ genus’; for though the bite of other mad animals, fuch as 


cats, or hogs, and even poultry, will produce the difeafe, no 


_ fair inftance has ever been brought of any of thefe animals bes - 
. ing vg {eized with this male: 
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wior part of the abdomen, rhichtt is the higheft; and befides, 
had the omentum reached much farther ‘down in us, it would © 
not only have fupplied too great a quantity of oil to the lower 
part of the abdomen,’ but we fhould have been in continual 
éanger of herniae; and even at prefent the omentum frequent- 
ly pafles down with fome of the other vifcera, and forms part’ 
ef thefe tumors... Io thefe, however, the dog is not fubject, 
as his vifcera do not prefs fo much on the rings of the abdo- 
gainal mufcles, and befides are prevented from pafling through ; 
by a pendulous flap of fat mentioned, p. 344. ‘The inferior’ 
and anterior lamella of the omentum is fixed to the fpleen, 
fundus of the ftomach, pylorus, liver, &c. in the fame way as. 
the human; but the fuperior having no colon to pafs over,’ 
goes directly to the back-bone. This -ferves to explain the: 
formation of the fimall.omentum in the human body 3 which 
is nothing but the large omentum, having loft its fat, pafling . 
over the ftomach and colon, whereat. re-aflumes its pinguedo, 
fo proceeds, and is firmly attached, to the liver, ipine; Src: 

The ftriae of fat are regularly difpofed through it, accome 
panying the diftribution of the: blood-v eflels to guard them 
from the preflure of the fuperincumbent vifcera. 

‘Dhis animal’s ftomach, though. refembling the human in its 
fhape, is fomewhat differently fituated. It lies more longitu- 
dinal, as indeed all the other vifcera do, to accommodate theme: _ 
felves to the fhape of the cavity in which they are contained : 
that is, its inferior orifice is much farther down with refpectte 
the fuperior than the human; by this means the grofs food. 
has an eafier paflage into the duodenum. Again, the fundus . 
of the human ftomach, when diftended, ftands almoft direct-. 
ly forwards, which is occafioned by-the little omentum, tying " 
at fo clofe down to the back- bone, &c. at its twe orifices ; but. : 
it not being fixed in that manner in the dog, the fundus re-. 
mains always pofterior ; this alfo anfwers very well the fhape 
of the different cavities, the diftance between the cardia, and. 
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» ¢ilisates its paffage. 
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furidus being uae than that between the two: fides.” Tt 
feems to be much larger in proportion to the bulk of the ani- 
raal than the human, that it might contain a greater quantity 
of food at once; which was very neceflary, ‘fince this animak 


cannot at any time get its fuftenance as men do. The turbi- 


lion is not fo large, nor is there any coarction forming the 
antrum Wallefit, as in the ftomach of man.* It is confiderably 
thicker and more mufcular than, ours, for breaking the cohe» 


fon of their focd, which they fwallow without fufficient chew- 


ing. Hence it is-evident the force of the ftomach is not, fo. 
great as fome anatomifts would have it, nor its contraction fo. 


iS) toe Na 


violent ; otherwife that of dogs would be undoubtedly wound» 


ed by the {harp bones, &c. which they frequently {wallow ; for 
- the contraction here is {till greater than in the human ftomachy, 


which is much thinner. ‘The rugae of the tunica villofa, are. 
neither fo large, nor fituated tran{verfely, as in the humaa, 
but go from one orifice to the other : the reafon of which dif. 


ference is, perhaps, that they might be in lefs danger of being. 
- hurt by the hard fubftances this creature frequently feeds on ; 


and for the fame reafon there is. not the like coarction at their 
pete. | | ; 

» The inteftines. of this rata are proportionally much fhor= 
ter than ours ;. for the food which thefe creatures s moftly ule, 
foon diffolves, and. then putrifies.; ; on which account there 


was no occafion for-a long tract of inteftines 5. the food being 


required to be quickly thrown out of the body. ‘The fame is 
to be obferved of all the carnivorous animals. ‘Phe mufcular 
coat of the inteftines is alfo thicker and ftronger than the‘hu- 
man, to'protrude the contents quickly and accurately. 

The valvulae conniventes are lefs numerous, and ina longi- 
tudinal direétion ; and the whole traét-of the alimentary cana 
is covered with a flime, which: lubricates the inteftines, faves 
them from the acrimony of the excrementitious part, aud fa- 


’ The 
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The duodenum differs confiderably in its fituation from the 
human. For in man it firft mounts from the pylorus upwards, 
backwards, and to the right fide; then paffes down by the 
gall-bladder: and, going over the right kidney and fuperior 
part of the pfoas mufcles, makes a curvature upwards ; and 
pafles over the back-bone and vena cava inferior, to the left 
hypochondrium, where it gets through the omentum, mefen-_ 
tery, and mefocolon, to commence jejunum, being firmly tied 
down all the way, the biliary and pancreatic ducts entering at 
its moft depending part : Whereas in the dog, the duodenum 
is fixed at the pylorus to the concave furface of the liver, and 
hangs loofe and pendulous with the mefentery backwards into 
the cavity of the abdomen: then turning up again, is fixed to 
the back-bone, where it ends in the jejunum; the bile and pan- 
creatic juice are poured into it at the moft depending part. 
Therefore the fame intention feems to have been had in view 
in the formation of this part in both, viz. the giving the chyle, 
after the liquors of the liver and pancreas are poured into it, a 
difadvantageous courfe, that fo it might be the more intimate- 
ly blended with the humours before its entry into the jejunum, 
where the lacteals are very numerous: And thus, by reafon 
of their different potture, the fame defign (though by a very 
different order of the parts) is brought about in both. 

The other fmall guts are much the fame with ours, only 
fhorter. The great guts are alfo fhorter and lefs capacious 
than in the human body ; and we take it for a general rule, 
that all animals that live on vegetable food, have not only 
their fmall guts confiderably longer, but alfo their great guts: 
more capacious, than {uch creatures as feed on other animals. 
Hence man, from this form of his inteftines, and that of the 
teeth, feems to have been originally defigned for feeding on 
vegetables chiefly ; and ftill the moft of his foud, ans all his, 
drink, is of that clats. mt 

The 
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The reafon of this difference feems to be, that as animal- 
food is not only much more eafily reduced into chyle, but alfo 
more prone to putrefaction, too long a remora of the juices 
might eccafion the wortt confequences. _ So it was neceflary 
that their receptacles fhould not be teo capacious; but on the 
contrary, being fhort and narrow, might conduce to the teas 
fonable diicharge of their contents. _ Whereas vegetable food 
being more difficultly diflolved and converted into an animal 
nature, there was a neceflity for fuch creatures as fed on it to 
be provided with a long inteftinal canal, that this food in its 
paflage might be confiderably retarded, and have time to 
change its indoles into “one more agreeable to our nature. 
There is another advantage which accrues to man in particu- 
lar, from having his great guts very capacious: for as he is a 
rational being, and moftly employed in the functions of focial 
life, it would have been very inconvenient as well as unbe- 
coming for him to be too frequently employed in performing 
his excretions ; fo that, having this large refervoir for his 
faeces alvinae, he can retain them for a confiderable time withe 
out trouble. . eae 


| “ye The appendix vermiformis juftly enough deferves the name 


‘of an inteflinum caecum in this fubject, though in the human 
body it does not; and it has probably been from the largenefs 
of this part, in this and fome other animals, that the oldeft 
anatomifts came to reckon that {mall appendicle in man one 
of the great guts. _ Qn its internal furface we obferve a great 
‘number of mucous glands *. 


OO ac BUT i sted: Uu ; The 


* As all thefe throw out flime, their principal office would 
feem to’be the procuring a fufficient quantity of that matter 
for the purpofes above mentioned. Still, however, there feems 
to be fome unknown ufe for this organ in other animals ; for 
the appendicula vermiformis in them is either of great fize or 
of great length, Ina rat, it is rather larger than the ftomach ; 

| in | 
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The colon has no longitudinal ligaments ; and confequently 
this gut is not purfed up in different bags or cells as the hu- 
jnan : nor does this inteftine make any circular turn round the 
abdomen ; but Pafles direétly acrofs it to the top of the os fa- 
_ trum, where it gets the name of recium. | : 

-At the extremity of the inteftinum rectum, or verge of the 
anus, there are found two bags or pouches, which contain a 
moft abominable fetid mucus of a yeuOw colour, for which I 
know no ule, unlefs it ferves to lubricate the ftrained extremity 
of the rectum, and defend it againft the afperity of the faeces, 
or to feparate fome liquor that might otherwife prove hurtful 
to their bodies. There is nothing analogous to thofe facs in 
the human fubje€t, unlefs we reckon the mucilaginous glands 

that are found moft frequent and largeft about the lower part 
of the rectum. 

The mefentery is confiderably longer than in the human 
body ; that, in his horizontal fituation, the inteftines may reft 
fecurely on the foft cufhion of the abdominal mufcles. The 
fat is here difpofed in the fame way, and ‘for the fame reafon, 
4s in the omentum. The interftices between the fat are filled 
with a fine membrane. Inftead of a great number of glandulae 
vagae to be found in the human mefentery, we find the glands 
few in number, and thofe are clofely connected together ; or 
there is only one large gland to be obferved in the middie of 
fhe mefentery of a dog, which, from its imagined refemblance 
to the pancreas and the name of its dilcoverers, is called pan- 
creas Afellit 5 ; but the refemblance, if there is any, depends 
chiefly on the connection; the ftruCture being entirely differ~ 
ent. The reafon why this in man is as it were fubdivided in- 
to 


in others, as fwine, and foe of the animals which live on ve- 
getables, it has long convolutions, fo that the food muft be 
lodged i in it for along time. Thus, probably, fome change 
takes place in the food, which requires a confiderable time to 
effectuate, and, though unknown to us, may aniwer ¥og ules 
fol purpoles to the animal. ! 


y 


bey ~ 
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‘to many finaller éies, may poflibly be, that.as the guts of a 
human body are proportionally 1 much longer than thofe of this 
creature, it would have been i inconvenient to have gathered all 

the laéteals primi generis into one place ; whereas, by collect- 
ing a few of thefe veilels into a neighbouring gland, the fame 
eifect is procured much more eafily. Whether the food in 
this animal needs lefs preparation in its paffage through thele 

glands, is a matter very much unknown to us; though it is , 
certain that fome changes really take place, ‘ 

The pancreas in man lies acrofs the shiomen tied down by 

the peritonacum ; but the capacity of this creature’s abdomen 
not allowing of that fituation, it is difpofed more longitudi- 
nally, being tied to the duodenum, which it accompanies for 
fome way. Its duct enters the duodenum about an inch and 
a half below the ductus communis. | 

“The /pleen of this animal differs-very much from ours both 
in figure and fituation. It is much more oblong and thin, and 
lies more according to the length of the abdomen, like the’ 
pancreas. Though the fpleen of this creatiire is not firmly 
tied to the diaphragm (which was neceflary in our erect pof= 
ture to hinder it from falling downwards), yet by the animal’s 
prone pofition, its pofterior parts being rather higher than 
the anterior, it comes to be always contiguous to this mufcle, 
and is as effectually fubjected to an alternate Sidon yt from its 
action as the human fpleen is.” 

The human liver has no: fiffures or divifidns, unlefs you 
pleafe to reckon that fmall one between the two pylae, where 
the large veffels enter : Whereas in a dog; and all other crea» 
tures that have a large flexion in their fpine, as lions, leo- 
-pards, cats, &c. the liver and lungs are divided into a great 
many lobes by deep fe€tions, reaching the large blood-veffels, 
which in great motions of the back-bone may eafily fhuffle 
over one another ; and fo are in much lefs. danger of being 
torn or bruifed, than if they were formed of one entire piece, 


\ 
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as we really fee it isin horfes, cows, and fuch creatures as 
have their back-bone ftiff and immoveable. There is here no 
SFigamentum latum connedting the liver to the diaphragm, which 
Gn our fituation was neceflary to keep the vifcus in its place: 
Whereas in this creature, it naturally gravitates forwards, 
and by the horizontal pofition of the animal is in no danger of 
prefling againft the. vena cava ; the preventing ; of which is one 
wfe generally afligned to this ligament in man. Had the liver of 
the dog been thus connected to the diaphragm, the refpiration 
nfutt neceflarily have fuffered ; for, as we fhall fee afterwards, 
this mufcle is here moveable at the centre as well as at the 
‘fides ; But in man the liver is fixed to the diaphragm, moftly 
at its tendinous part ; that is, where the pericardium is fixed 
to it on the other fide ; fo that it is in no danger of impeding 
the refpiration, eee fufpended by the mediaftinum and 
“bones of the thora In confequence of this, vifcus being 
divided, into fo many } eet it follows, that the hepatic ducts 
cannot poflibly join into one common trunk till they are quite 
out of the fubftance of the liver 5 becaufe a branch comes out 
from every lobe of the liver 3 all of which, by their union, 
form the hepatic duct: whence We are led to conclude, that 
the hepato-cy tic ducts, mentioned by former authors, ‘do not 
exift,, The-gall-bladder 1 itfelf is wanting in feveral animals, 
fuch as the deer, the horfe, the afs, &c. 3 but in place of its 
in fuch animals, the hepatic duct, at its beginning, is widen- 
ed into a refervoir of contiderable fize, which may an{wer the 

fame purpofe in them that the gall-bladder « does in others. 
_ We come next, after having examined the chylopoietic vif- 
cera, to difcourfe of. thofe organs that ferve for the fecretion 
and excretion of urine. And firft of the kidneys : Which in 
this animal are fituated much in the fame way as In the human 
fubje& ; but have no fat on their inferior furface, where they 
face. the abdomen, and are of a more globular form than the 
human. The reafon of thefe differences will eafily appear, 
if 
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if you compare their fituation and pofture in this animal with 


. thofe in a man, who walks erect. They are placed in this 


fubject in the inferior part of the body, fo are not fubject to 
the preflure of the vifcera, which feems to be the principal 
caufe of the fatnefs of thofe organs in us, and perhaps may 
likewife be the caufe of our being more fubjeét to the ftone 
than other animals. Hence there is no need of any cellular 
fubftance to ward off this preflure where there would necef- 
farily be fat collected ; but the fuperior part of their kidneys 


_ is fomewhat covered with fat, left they fhould fuffer any com- 


 preffion from the action of the ribs and {pine. 


In the internal firucture there is ftill a more confiderable 
difference ; For the papillae do not here fend out fingle the fe- 
veral tubuli uriniferi ; but being all united, they hang down in 
form of a loofe pendulous flap in the middle of the pelvis, and 
form a kind of feptum medium; fo that a dog has a pelvis 
formed within the fubftance of the kidney. ‘The only thing 
that is properly analogous to a pelvis in man, is that fac or dila- 


‘tation of the ureters formed at the union of the duGus urinie 


- feri. ' The external part of the kidney of a dog fomewhat re- 


* 


fembles one of the lobes of the kidney of a human foetus; but 
im a human adult the appearance is very different ; becaufe i in 
man, from the continual preffure of the furrounding vifcera,the 
lobes, (which in the foetus are quite diftiné and {éparated,} 


concrete, but the original cortical fubftance is {till preferved 


in the internal parts of the kidney. The reafon of thefe par- 
ticularities may probably be, that the liquors of this animal, as 
of all thofe of the carnivorous kind, being much more acrid 
than thofeof fuchas live on vegetable food, itsurine muft incline 


_ much to an alkalefcency, as indeed the fmell and tafte of that 


liquor ‘in dogs, cats, leopards, &c. evidently thew, being’ fetid 
and pungent, and therefore not convenient to be long retained 
in the body. For this end it was proper, that the fecerning. 
organs fhoule have as little impediment as poflible by preflure, 

&e, 


¥ 
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&c. in the performing their functions ; and for that defign the 
mechanifm of their kidneys feems to be excellently adapted. 
We have moft elegant pictures in Euftachius of the kidneys | 
of brutes, delineated as fuch, with a view to fhew Vefalius’s 
error in painting and defcribing them for the human. 

The glandulae or capfulae atrabiliaviae are thicker and round~ 
er than the human, for the fame reafon as the kidneys. 

The ureters are more mufcular than the human, becaufe of 
the unfavourable pafiage the urine has through them : i ARS 
enter the bladder near its fundus. 

The bladder of urine differs danfiderably from the human ; : 
and firft in its form, which is pretty much pyramidal or pyri- 
form. This fhape of the dog’s bladder is likewife common to 
all quadrupeds, except the ape and thofe of an erect pofture. 
In men it-is by no means pyriform, but has a large fac at its 
pofterior and inferior part ; this form depends entirely on the 
urine gravitating in our erect pofture to its bottom, which it 
will endeavour to protrude ; but as it cannot yield before, be- 
ing contiguous to the os pubis, it will naturally ftretch out 
where there is the leaft refiftance, that is, at the pofterior and 
lateral parts ; and were it not for this fac, we could not fo 
' yeadily.come at the bladder to extract the ftone either by the 
lefler or lateral operation of lithotomy. Moft anatomifts have 
delineated this wrong ; fo much, that I know of none who. 
have juftly painted it, excepting Mr Cowper in his MZ yotomiay | 
and Mr Butty. It has certainly been from obferving it in — 
brutes and young children, that they have been led into this 
miftake. The fame caufe, viz. the gravity of the urine, makes 
the bladder of a different form in brutes: In their horizon- 
tal pofition the cervix, from which the urethra is continued, 
is higher than its fundus; the urine muft therefore diftend 
and dilate the moft depending part by its weight. 

As to its connection, it is faftened to the abdominal mufcles 
by a procefs of the peritoneum, and that membrane is extend- 
ee Hs . eg 
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éd quite over it: whereas in us its fuperior and pofterior parts 
are only covered by it; hence in man alone the high operas 
tion of lithotomy can be performed without hazard of open= 
ing the cavity of the abdomen. Had the peritoneum been 
{pread over the bladder in its whole extent, the weight of the 
vifcera in our erect pofture would have fo borne upon it, that 
they would not have allowed any confiderable quantity of ue 
rine to be collected there ; but we muft have been obliged te 
difcharge its contents too frequently to be confiftent with the 
functions of focial life: Whereas, by means of the perito~ 
neum, the urine is now collected in fufficient quantity, the 
vifcera not gravitating this way. 

We may take it for a general rule, that thofe creatures that 
feed upon animal food have their bladder more mufcular and 
confiderably {tronger, and lefs capacious, than thofe that live 
on vegetables, fuch as horfes, cows, fwine, &c. whofe blad- 
der of urine is perfectly membraneous, and very large. ‘[his is 
wifely adapted to the nature of their food : For in thefe firit, 
as all their juices are more acrid, fo in a particular manner 
their urine becomes exalted : which, as its remora might be 
of very ill confequence, muft neceflarily be quickly expelled. 
This is chiefly effected by its ftimulating this vifcus more 
ftrongly to contract, and fo to difcharge its contents, though 
the irritation does not altogether depend on the ftretching, | 
but likewifes arifes from the quality of the liquor. That a ftis 
muylus is one of the principal caufes of the excretion of urine, 
we learn from the common faline diuretic medicines that are 
given, which are diffolved into the ferum of the blood, and 
carried down by the kidneys to the bladder: The fame ap- 
pears likewife from the application of cantharides; or, with- 
out any of thefe, when the parts are made more fenfible, as 
in an excoriation of the bladder, there is a frequent defire to : 
take water. Accordingly we find thefe animals evacuate their 


tring much more frequently than man, or any other creature 
thag 
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that lives on vegetable food. And if thefe creatures, whofe 
fluids have already a tendency to putrefa¢tion, are expofed to 
heat or hunger, the liquids muft for a confiderable time un- 
‘dergo the actions of the containing veffels, and frequently 
perform the courfe of the circulation, without any new fup- 
plies of food; by which the fluids becoming more and more 
acrid, the creature is apt to fall into feverifh and putrid dif- 

,eafes: And in fact, we find that fatal and melancholy dif- 
temper the rabies canina, vulpina, &c. frequent in thefe ani- 
mals; whereas thofe that feed on vegetable food feldom or 
never contraét thefe difeafes but by infeétion. 

Their /permatic veffels are within the peritoneum, which is 
fpread over them, and from which they have a membrane like 
a mefentery ; fo that they’ hang loofe and pendulous in the 
abdomen ; whereas, in us, they are contained in the cellular 
part of the peritoneum, which is tenfely ftretched over them, 
‘At their paffage out of the lower belly, there appears a* plain 
perforation, or holes ; hence the adult quadruped, in this re- 
fpeét, refembles the human foetus. And from obferving this 
in quadrupeds, has arifen the falfe notion of hernia or rupture 
among authors. This opening, which leads down to the tef- 
ticle, is of no difadavantage to them, but evidently would have 
been to.us; for, from the weight of our vifcera continually 
gravitating upon thefe holes, we muft have perpetually la- 
boured under enteroceles, which they are in no hazard of; 
as in them this paflage is at the higheft part of.their belly, and, 
in their horizontal pofture, the vifcera cannot bear upon it. 
And, to prevent even the fmalleft hazard, there is a loofe 
pendulous femilunar flap of fat, which ferves’ two ufes, as it 
both hinders the inteftines from getting into the paflage, and 
alfo the courfe of the fluids from being ftopped in the veilels, 

- which is fecure to us by the cellular fubftance and tenfe pe- 
ritoneum : And it may be worth while to obferve, that this - 
 procefs — 
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procefs remains almoft unaltered, even after the animal ha¢ 
been nearly exhaufted of fati 

There is next a paflage quite down into the cavity, where 
the tefticles lie. Had the fame ftructure obtained in many, 
by the conftant drilling down of the liquor which is fecerned 
for the lubricating of the guts, we fhould always have labours 
ed under an hydrocele; but their pofture fecures them from 
any hazard of this kind. Indeed, very fat lap-dogs, who con- 
fequently have an overgrown omentum are fometimes trou- 
bled with an epiplocele. | 

The /crotun: is fhorter and not fo pendulous as the human 
in all the dog kind that want the vef/culae feminales, that the 
feed at each copulation might the fooner be brought from the 
teftes, thus in fome meafure {upplying the place of the veficu- 
Jae feminales ; for the courfe of the {eed through the va/a de- 
ferentia is thus fhortened, by placing the fecerning vefiels 
nearer the excretory organs *. The want of veficulae feminales 
at the fame time explains the reafon why this creature is fo 
tedious in copulation. But why thefe bodies are abfent in 
_ the dog kind more than in other animals, is a circumftanceé 
we know nothing of. . 

The ftructure of the zefficles is much the fame with the hu- 
mah, as are likewile the corpus pyramidale, varicofum, or pam 
pin iforme, and the epididymis or excretory veflel of the tefticle. 
The va/a de cferentia enter the abdomen where the bload-veffels' 
come out ; and pafling along the upper part of the bladder, 
are inferted a little below the bulbous part of the urethra. 

The praeputium has two mufcles fixed to it; oné that a- 
rifes from the fphin¢ter ani, and is inferted all along the penzs 3 
and this is called retractor praeputii : But the other, whofe Of= 
fice is direCtly contrary to this, ig Cutaneous 5 and feems to 

Vou, OL XX | take 


* Perhaps its paflage is likewife quickened by the mufcular 
power of the vafa deferentia, which is ftronger in this crea- 
ture than in man. 


bal 
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fake its origin from the mufcles of the abdomen, or rather'to 
be a production of their tunica carnofa. The corpora cavernofa 
rife much in the fame way as the human : but thefe foon ter= 
minate ; and the reft is fupplied by a triangular bone, in the 
inferior part of which there is a groove excavated for lodging 
the urethra. ‘There are upon the penis two protuberant bul- 
~ Bous flefhy fubftances, refembling the glans penis in man, at 
the back of which are two veins, which, by the erectores penis 
and other parts, are comprefied in the time of coition; and | 
the circulation being ftopped, the blood diftends the large Ca= 
vernous bodies. After the penis is thus fwelled, the vagina, 
by its contraction and fwelling of its corpus cavernofum, 
which is confiderably greater than in other animals, grips it 
clofely ; and fo the male is kept in action fome time contrary 
to his will, till an opportunity be given for bringing a quantity 
of feed fufficient to impregnate the female : and thus, by that 
érgafmus veneris of the female organs, the want of the vefculae 
feminales are in fome meafure fupplied. But as it would be a 
very unealy pofture for the dog to fupport himfelf folely upon 
his hinder feet, and for the bitch to fupport the weight of the 
dog for fo long a time ; therefore, as foon as the bulbous bo- 
dies are fufficiently filled, he gets off and turns averfe to her. 
Had, then, the penis been pliable as in other animals, the 
urethra muft of neceflity have been compreffed by this twift- 
ing, and confequently the courfe of the feed intercepted ; but. 
this is wifely provided againft by the urethra’s being formed 
in the hollow of the bone. After the emiffion of the feed, 
the parts turn flaccid, the circulation is reftored, and the bul- 
bous parts can be eafily extracted. ; . 
The proftata feems here divided into two, whicts are propor- 
tionally larger than the human, and eich @ greater beside 

of that liquid. | : 

The uterus of multiparous animals is little elfe but a conti- 
uation of ‘their vagina, only feparated from it bya {mall ring 
oF 


ba 
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or valve. From the aterus two long canals mount upon the 
toins, in which the foetufes are lodged : thefe_are divided ine 
to different facs, which are {trongly conftricted between each, 
foetus 5 yet thefe coarétations give way in the time of birth. 
From thefe go out the zubae Fallopianae, fo that the ovaria 
come to lodge near the kidneys. 

We ought next to examine the {tructure of the thorax and) 
its contents. But tirft it may not be amils to remark of the 
diaphragm in its natural fituation, that it is ¢n general more 
loofe and free than the human ; which is owing to its connec- 
tion with the neighbouring parts in a different manner from 
ours. The human diaphragm is connected to the pericardium ; 
which again, by the intervention of the mediaftinum, is tied 
to the fternum, fpine, &c. but here there is fome diftance be- 
tween the diaphragm and pericardium. We obferve further, 
that its middle part is much more moveable, and the tendi- 
nous parts not fo large. And indeed it was neceflary their 
diaphragm fhould be fomewhat loofe, thgy making more ufe 
of it in difficult refpiration than man. This we may obferve 
by the ftrong heaving of the flanks of an horfe or dog when 
eut of breath; which corre pate to the rifing of the ribs 
in us. : | 
The difpofition and fituation of the mammae vary as they 
bear one or more young. Thofe of the uniparous kind have 
them placed between the pofterior extremities, which in them 
is the higheft part ef their bodies, whereby their young get at 
them without the inconvenience of kneeling: Neverthelefs, 
when the creatures are of no great fize, and their breaft large. 
as in faeep, the young ones are obliged to take this pofture. 
In multiparous animals, they muft have a great number of nip- 
ples, that their feveral young ones may have room at the fame 
time, and thefe are difpofed over both thorax and abdomen 3 
and the creatures generally lie down when the young are to be’ 
dackled, that they may give them the moft favourable fituae 
t1On, 


- 
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tion. From this it dacs not appear to be from any particulay 
fitnefs of the veffels at certain places for giving a proper nou 
~withment to the child, that the breafts are fo placed in women 
as we find them, but really from that fituation being the moft 
gonvenient both for mother and infant. | 
The flernum is very narrow, and confifts of a great number 
pf {mall bones, moveable every way ; which always happens 
in creatures that have a great mobility in their fpine. The 
Ribs are ftraighter, and by no means fo convex as the human ; 
whereby in refpiration the motion forward will very little en- 
large their thorax, which is compenfated by the greater mobi- 


lity of their diaphragm ; fo our thorax is principally enlarged. 


according to its breadth and depth, and theirs according to 
its length. ‘The want of clavicles, and the confequent falling 
in of the anterior extremities upon the cheft, may contribute 
fomewhat to the ftraightnefs of the ribs. 

The mediaftinum in this creature is pretty broad. The pe- 
vicardium is not here contiguous to the diaphragm, but there 
is an inch of diftance between them, in which place the {mall 
lobe of the lungs lodges ; and by this means the liver, &c. in 

this animal, though continually prefling upen the diaphragm, 
yet cannot difturb the heart’s motion. | 

The heart is fituated with its point almoft direétly down- 
wards, according to the creature’s pofture, and is but very lit-_ 
tle inclined to the left fide, Its point is much fharper, and its 
fhape more conoidal, than the human. Here the names of 


right and /eft ventricles are proper enough, though not fo in 


the human 3 which ought rather to be called anterior and po/- 
terior, or fuperior and inferior. ‘The animal has the vena cava 
of a confiderable length within the thorax, having near the 
whole length of the heart to run over ere it gets at the faus Lo= 


qerianus dexter. In men it enters the pericardium as foon ag 


jt pierces the diaphragm, which is firmly attached to it, and 
jamediately gets into the fnus Lowwerianus which finus, in 
the 
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‘the human fubjeét, by the oblique fituation of the heart, is 
almoft contiguous to the diaphragm ; and dy this we difcover, 
that feveral authors have taken their delineations of the hu« 
man heart from brutes; which is eafily detetted by the fhape 
and fituation of the heart, and long vena cava, within the 
thorax, ‘This was one of the faults of the curious wax-work 


that was fhewn at London and Paris, which was s plainly taken 


from a cow. 


The fituation of the heart of the creature! agrees beft with 


the fhape of its thorax, which is lower than the abdomen. 
‘The egrefs of the large blood-veflels from the heart is fome- 
what different from the human: for here the right fubclavian 
comes off firft ; and as a large trunk runs fome way upwards 
before it gives off the left carotid, and {plits into the carotid 
and fubclavian of the right fide, then the left fubclavian is 
fent off. So that neither here, properly {peaking, is there an 
dorta afcendens more than in the human ; but this name hag 
probably been impofed upon it from obferving this in a COW, 

where indeed there is an afcending and defcending aorta. 

From this {pecialty of the diftribution of the veffels of the 
right fide, which happens, though not in fo great a degree, 
in the human fubject, we may perhaps in fome meafure ace 
count for the general greater ftrength, readine(s, or facility of 
motion, which is obfervable in the right arm. I believe, up~ 
on meafuring the fides of the veffels, the furface of the unit« 
ed trunk of the right fubclavian and carotid is lefs than that 
of the lett f{ubclavian and carotid, as they are feparated. If 
fo, the refiftance to the blood muft be lefs in that common 
trunk than in the left fubclavian and carotid: But if the re- 
fiftance be {maller, the abfolute force with which the blood is 
fent from the heart being equal, there mufi neceffarily be a 
greater quantity of blood fent through them in a given time 5 
and as the dirength of the mufcles is, caeteris paribus, as the 
quaniry of “oes fent into them in a given time, thofe of the 
tight 
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right arm will be ftronger than thofe of the left. Now chil 


dren, being conf{cious of this fuperior ftrength, ufe the right — 


wpon all occafions ; and thus from ufe comes that great differ- 
ence which is fo obfervable. That this is a fufficient caufe, 
feems evident from fact; for, what a difference is there be- 
tween the right and the left arm of one who has played much 
at tennis? View but the arms of a blackfmith and legs of a 


footman, and you will foon be convinced of this effect arifing 


from ufing them. But if by any accident the right arm is kept 


from action for fome time, the other from being ufed gets . 


the better ; and thofe people are left-handed : For it is not to” 


be imagined, that the fmall odds in the original formation of. 
the veflels fhould be fuflicient to refift the effect of ufe and 
habit (inttances of the contrary occur every day) ; it is enough 
for our prefent argument, that where no means are ufed to 
oppofe it, the odds are fufficient to determine the choice i in 
- favour of the right. Now becaufe it is natural to begin with 
the leg correfponding to the hand we have moft power of, 
this is what gives alfo a fuperiority to the right leg. 

This difference is not peculiar to man, but is {till more ob- 
fervable in thofe creatures in,whom the fame mechanifm ob- 
tains in a greater degree. Obferve a dog at a trot, how he 
bears forward with his right fide : or look at him.when {crap- 


ing up any thing, and. you will prefently fee that he ufes — 


his right much oftener than he does his left foot. . Some 
thing analagous to this may be obferved in horfes *. | 


The 


© It has been the opinion of fome anatomifts, that left- 
handed people, as well as thofe diftinguifhed by the name of 


Ambidexter, (who ufe both hands promifcuoutly) have the 


two carotid and fubclavian arteries coming off in four diftin& 
trunks from the arch of the aorta; but no appearance of this 
kind has ever been obferved in fuch bodies’as have ‘been exa- 
ynined for this purpofe, though indeed thefe have been but few, 


and more experience might tae greater light dn the fubject, 
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The tAymus of this creature is proportionally much larger 
than ours ; whereas the glandula thyroidea is much lefs, and 
is divided into two diftin&t parts, or there are two feparate 
glands ; which is. not-the cafe in man. The reafon of this 


‘ difference is unknown, as: is likewife the ufe of the gland it~ 


felf. It is generally remarked, that thefe two glands do thus 
fupply the place of each other ; that is, in fuch animals as have 


_alarge thymus, the glagdula thyroidea is fmaller, and vice ver /a. 


Hence we are naturally led to afcribe the fame ufe to both, 
viz. the feparation of a thin lymph for diluting the chyle in 
the thoracic duct before it be poured into the blood; then if 
we confider the different. formation of the thorax in both, 
we fhall readily account for the variety in the bulk of thefe 


two glands. Refpiration being chiefly performed in man by 


the widening of the cheft, the lungs at every infpiration muft 
prefs upon the thymus, and confequently diminith it ; but } 
the diaphragm, yielding more in the dog’s in{piration, this 
gland is not fo much prefled by the lungs, and, fo will be 


larger; a and hence the glandula thyroidea will be proportion- 


ally lefs. Again, from the pofture of this creature, we fhall 


fee that it was much more conenient for a dog to have the 


moft part of the diluting lymph fupplied by the thymus, fince 
the neck being frequently in a defcending po'ture, the lymph 
of the thyroid gland would have a very difadvantageous courfe 
to get to the thoracic duct ; whereas in the human body, the 


_ thymus is really below the lacteal canal, where it makes its 


curvature before it opens into the fubclavian; and confe- 
quently there is a neceffity of a confiderable fhare of the di- 


 Juting liquor being furnifhed by the thyroid gland, which is 
_ fituated much higher ; fo that its mph has the advantage 
®. of a perpendicular defcent. 


We may here obferve, that the thoracic du in a dog has no’ 


_ curvature before it enters the fubclavian vein, the horizon- 


tal pofition of this animal allowing a favourable courfe to 
His 2 the 
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the chyle, fo as not to need that turn to force its paffage into 
the blood. It may likewife be obferved, that fuch animals as 
walk horizontally, have the valves of the thoracic duct fewer 
jn number than others. The horfe has. only a fingle pair ; 
while, on the contrary, the ape refembles man in having fe- 
veral valves. Thus the lymph is not only forwarded in its 
paflage, but the weight of the column is diminifhed. 

_ The lungs of this creature are divided into more numerous 


lobes, and deeper, than they are in man, for the fame reafon 


as the liver. The left fide of the thorax’ in this animal bears 
a greater proportion to the right than in man; the one be- 
ing nearly as three to two, the other as four to three. 

In quadrupeds, as well asin man, the lungs are clofely 
_ applied to the containing parts; although this has been des 
nied by fome authors. 

We confider it as a general rule, that all | quadrupeds, ag 
having occafion to gather their food from the ground, are pro- 
- vided with longer necks than man ; but as a long neck not on~ 
ly gives the advantage of too long « lever to the weight of the 
head, but alfo, when the animal is gathering his food, makes 
the brain in danger of befag opprefled with too great a quantity 
of blood, by the liquor in thefe arteries having the advantage 
of a defcent, while that in the veins muft mount a confider- 


able way contrary to its own gravity; it was therefore neceflary 


that a part of the length of the neck fhould be fupplied by 
the length of the jaws. Thus we fee horfes, cows, &c. who 
have no occafion for opening their mouths very wide, yet have 
Jong jaws. Bull dogs indeed, and fuch animals as have occa 
fion for very ftrong jaws, muft of neceflity have them fhort ; 
. becaufe the longer they are, the refiftance to be overcome atts 
with a longer lever. Another exception to this general rule, 
is, fuch animals are furnifhed with fomething analogous to 
hands to convey their food to their mouths, as cats, apes, &c« 
‘The teeth of this creature plainly fhew it to be of the carnivo- 
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rous kind; for there are none of them made for grinding the 


food, but only for tearing and dividing it. It has fix remark- 


able fharp teeth before, and two very long tufks behind ; both 
of which the ruminating animals want. Thefe are evidently 
calculated for laying very firm hold of fubftances, and tearing 
them to pieces ; and the vaft ftrength of the mufcles inferted 


“into the lower jaw, affifts greatly in this action ; while the mo- | 


lares have fharp cutting edges, calculated for cutting flefh, 


and breaking the hardeft bones. 


Even its pofterior teeth are not formed with rough broad 
furfaces as ours are; but are made confiderably fharper, and 
pafs over one another when the mouth is fhut, that fo they 
may take the firmer hold of whatever comes between them. 

‘The tongue, -in confequence of the length of the jaws, is 
much longer than ours ; and as this creature feeds with his 
head in a depending pofture, the bolus would always be in 
danger of falling out of the mouth, were it not for feveral pro- 
minences or papillae placed moftly at the root of the tongue, 


and crooked backwards in fuch a manner, as to allow any thing 


to pals eafily down to the jaws, but to hinder its return. By 
the papillae alfo the furface of the tongue is increafed, and a 


‘ftronger impreflion is made on the fenfation of tafte. In fome 


animals who feed on living creatures, thefe tenter-hooks are 
{till more confpicuous 5 as in feveral large fifhes, where they 
are almoft as large as their teeth in the fore-part of their 
mouth, and nearly as firm and ftrong. 

When we open the mouth we fee the amygdalae very pro- 


: 


minent in the pofterior part of it; fo that it would appear at 


firft view, that thefe were inconveniently placed, as being con- 


tinually expofed to injuries from the hard fubftances this crea- 


. ture fwallows : but upon a more narrow fcrutiny, we find this 


inconvenience provided ‘againit by two membranous capt ‘ulaey 
into which the amygdalae, when prefled, can efcape, and re- 


move themfelves from fuch injuries. 
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The velum pendulum palati is in this creature cohfiderably: 


longer ‘than in man, to prevent the food from getting into his” 


niofe ; which would happen more frequently in this animal 
than in man, becaufe of its fituation while feeding. 

In this fubjeét; as well:as in other quadrupeds, there is no 
avula ; but then the epig/ottis, when preffed down, covers the 
whole rima entirely, and naturally continues fo: there is there- 
fore a ligament, or rather mufcle, that-comes from the os hy- 
oides and root of the tongue, that is infertedinto that part of 
thé epiglottis' where itis articulated with the cricoid cartilage, 
which ferves to raife it from the rima, though not fo {trongly 
but that it may with’a fmall force’be clapped down again. 


It may again be afked, however, Why the uvula is wants - 
ing here, and not in man? This feemsto be, that quadrupeds, 


who fwallow their food in an horizontal fifuation, have no oc+ 
cafion for an uvula, though it is: neceflary i in man on account 
of his ‘erect fituation: ibe! 
In the upper part of the pharynx; behind the cricoid carti- 
lage, there is a confiderable gland to be found, which ferves 
not only for the feparation of a mucous liquor to lubricate the 
bolus as it paflés this way, but alfo to fupply the place of a 
valve, to hinder’ the food from’ regurgitating into the-mouth; 
which it would be apt to. do by reafon of the defcending fituas 
tion of the creature’s head.» In man, this mufcle of the epi- 
glottis is wanting, its place being fupplied by the:elafticity. of 
the cartilage. | : 
Vhe ve/ophagus is formed nearly 1 in the fame way’ as’ the 


Human. Authors indeed generally allege, that quadrupeds- 
have their gullet compofed of a double row of {piral’ fibres 


decuflating one another ; but this is peculiar to ruminating 
animals, who have occafion for fuch a decuffation of fibres: 
The action of ‘thefe may-eafily be obferved j in a cow nie 52 


keer cud. 


The 


RO oot et, es Raper ey — 


COMPARATIVE ANATOMY. - 3s 


“The 2g is generally longer than.in:man,. and its external | 
»paflage much narrower. ‘The internal ftructure is.alfo better 
‘adapted for an acute.fmelling, having a larger convoluted’ 

furface on which the. membrana fcheideriana is, fpread 3 and 
this is to be obferved in moft quadrupeds, -who have the oila 
{pongiofa commonly large, and thefe too divided into.a great 
number of exceflively fine thin lamellae. The fenfibility 
feems to be encreafed in. proportion to the furface ; and this 
will alfo be found to take place in all the other fehfes. ‘Che 


elephant, which has ahead large in proportion to its: body, 


___has.the greateft part of it taken-up with the cavity. of the 


nofe and frontal finufes ; «which laft extend almoft over their: 
whole head, and leaye but a {mall cavity for their brains. A 
very nice fenfe of {melling was not fo abfolutely neceflary for 
man, who has judgment and experience to direct him in the 
choice of his food; whereas brutes, who.have only.their - 
fenfes, muft of neceffity. have thefe acute; fome having one 
denfe in. greater perfection than others, according to their dif- 
ferent way of life. We not only conclude a priori from the 
darge expanded .membrana fabeideriana,. that their fenfe-.of 
Amelling is very acute, but we find it fo by cows and horfes — 
diftinguifhing fo readily between noxious and wholefome 
-herbs, which they do principally by this fenfe. 

The external ear in different quadrupeds is differently fra- 


~amed, but always calculated te the creature’s.manner of life. In 


_ fhape it commonly-refembles the oblique fection of « cone 


from near the apex to the bafis.. .Hares, and fuch other ani- 
mals as are daily expofed.to infults from beafts of prey, have 
Jarge. ears directed backwards, their eyes warning them of any 
danger before; rapacious animals, on the other hand, have 
their ears placed directly forwards, as we fee in the lion, cat, 
&c. The flow hounds, and other animals that are defigned 


to hear moft diftinétly the founds coming from below, have ~ 


their.eats hanging downwards; or their ears are flexible, be- 
, caufe 


a be” bee Bali =. + t ly Oe oye Vee y : . a SS Si aetna Loew, Ba Ma 
¥2 f vt < a oop . » Whee ese aS 
on oes eee Ree het my “ \ 
. , ¥ * 


466 COMPARATIVE ANATOMY. 


caufe they move their head for the moft part with greater dif- 


ficulty than man. Man again, who muit equally hear founds 


coming from all quarters, but -efpecially fuch as are fent from 


about his own height, has his external ear placed in a vertical: 
-manner, fomewhat turned forward. In fhort, wherever we 
fee a {pecialty in the make of this organ in any creature, we 
fhall, with very little refleftion, difcover this form to be more 
convenient for that creature than another The animal alfo 
has the power of directing the cone of the ear to the fonorous 
body without moying the head. ‘There are fome: differences 
to be obferved in the ftructure of the internal ear in different 
animals; but we know fo very little of the ufe of the particu- 


lar parts of that organ in the human fubjedt, that it is alto- | 


gether impoffible to affign reafons for thefe variations in other 
creatures. | : 

All quadrupeds have at the internal canthus of the eye a 
ftrong firm membrane with a cartilaginous edge, which may 


be made to cover fome part of their eye; and this is greater _ 


or lefs in different animals as their eyes are more or. lefs ex- 
“pofed to dangers in fearching after their food. ‘This membrana 
nidlitans, as it is called, is not very large in this animal. Cows 
and horfes have it fo large as to cover one half of the eye like 
“a curtain, and at the fame time it is tranfparent enough toal- 
fow abundance of the rays of light to pats through it. Fithes 


have a cuticle always over their eyes, as they are ever in dan- 


ger in that inconftant element, the water. In this then we \ 


may alfo obferve a fort of gradation. 


All quadrupeds havea feventh mufcle belonging to the eye, _ 


called fu/penforius. It furrounds almoft the whole optic nerve, 
and i is fixed into the {clerotic coat as the others are. Its ufe 


is to fuftain the weight of the globe of the eye, and prevent — 


the optic nerve from. being too much ftretched, without ob- 
liging the four ftraight mufcles to be in a continual contrac- 
fion, which would be inconvenient y at the fame time this 
ite anata, | ee. ee mufcle 
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covilelen may be hot ht to affitt any of the other four, by 


caufing one particular portion of it to act at a time. 


The next thing to be remarked is the figure of the pupil, 
which is different in different animals, but“always exactly ac- 


~ commodated to the creature’s way of life, as well as to the 
different {pecies of objects that are viewed. Man has it cir- 


cular, for obvious reafons ; an ox has it oval, with the longeft 
diameter placed tranfverfely, to take in a larger view of his 
food ; cats, avain, have theirs likewife oval, but the longeft 
diameter placed perpendicularly: they can either exclude a 
bright light altogether, or admit only as much as is neceflary, 
The pupil of different animals varies in widenefs, according as 
the internal organs of vifion are more or lefs acute: Thus 
cats and owls, who feek their prey in the night, or in dark 
places, (and confequently muft have their eyes fo formed as 
that a few rays of light may make a lively impreflion on the 
retina), have their pupils in the day time contracted mtoa 
very narrow fpace, as a great number of rays would opprefs 
their nice organs; while in the night, or where the light is 
faint, they open the pupil, and very fully admit the rays. In 
the fame way, when the retina is inflamed, a great number of 
rays of light would occafion a painful fenfation ; therefore >: 
pupil is contracted ; on the contrary, in dying people, or « 
beginning amaurofis, it is generally dilated, as the eyes on 
occafions are very difficultly affected, and as it were infen. >\< 
The pofterior part of the choroid coat, which is called /- 


petum, is of different colours in different creatures, For oxen, 


feeding moftly on grafs, have this membrane of a green co- 
lour, that it may reflect upon the retina all the rays of light 
which come from the objects of that colour, while other rays 


- are abforbed: Thus the animal fees its food better than it 


does other objects. Cats and owls have their tapetum of a 
whitith colour ; and for the fame reafons have the pupil very 
diJatable, and thew organs of vifion acute : And we fhall find, 
that 
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that all animals fee more or lefs diftinétly in the dark, accord- 


ing as their tapetum approaches nearer to white or black co- — 


lour. Thus dogs, who have it of a greyith colour, diftinguifh 
obje&ts better in the night than man, whofe tapetum is dark 
brown, and who, I believe, fees worit in the dark of any 
creature; it being originally defigned that he fhould reft. from 
all kinds of employment in the night-time. The difference 
then of the colour of the tapetum, as indeed the fabric of any 
other part in different creatures, always depends on fome par- 
' ticular advantage accruing to the animal in its peculiar man- 
ner of life from this fingularity. 

We thall now proceed to-the BRAIN, which we remark, in 
the firft place, is proportionally much fmaller in all quacrupeds 
than the human; but, as in man, it is divided into cerebrum 
and cerebellum, and thefe two parts bear nearly the fame pro- 
portion to one another as inus. ‘There was no fuch occafion 
for fo great a quantity of brain in thofe animals.as in mans 
fince in them all its energy is employed in their progrefiion, 
while man has a great wafte of {pirits in the exercife of his 
reafon and intellectual faculties. And befides all this, a great 
bulky brain would be inconvenient to thefe creatures, in fo 
far as it would add confiderably to the weight of the head ; 


which having the advantage of along lever to act with, would 


require a much greater force to fupport it than it now does; 
for the heads of the greateft part of quadrupeds are not near 
fo heavy as they would at firft fight feem to be, from the 

_finus frontales being produced a great way np yards to enlarge 
the organs of fmelling. 


The pits in the anterior part of their fkulls are shen more . 


confpicuous than in the human cranium.: which may be occa- 
Sioned by the depending pofture of thefe creatures heads while 
they gather their food, the brain at this time gravitating much 
jon the bones while they are as yet foft, will gradually make 
impreffions upon them at thefe places where it rifes into emi- 


nences. 
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nences. This is prevented in man mofily by his ere&t pof: 
ture. ! 
The falx is not near fo large in quadrupeds as in man, as 
they have little occafion to lie on either fide, and the two he- 
miipheres of the brain are in a great meafure hindered from 


’ joftling againft one another in violent motions, by the brain’s 


infinuating itfelf into the above-mentioned pits. 
The fecond procefs of the dura mater, or tentorium cerebelli 


» fuper-expanfium, is confiderably thicker and ftronger in moft: 


quadrupeds than ii man : efpecially in fuch of them as are very 


_ f{wift of foot, as hares and rabbits, and that moft when they are 


old. ‘This membrane is-generally offified, or we find the place 
of it fupplied. by a bone, that it may the more effectually keep 
off the {uperincumbent brain from the cerebellum in their ra- 
pid motions, which otherwife would be of bad confequence.. 

The olfactory nerves are very large, and juftly deferve the 


name of proceffus mamillares. ‘They are hollow, and confit of 


a medullary and cineritious fubftance, and at firft fight appear 
to be the anterior ventricles of the brain produced; but in man 
they are fmall, and withont any difcernible cavity. The reas 
{on of this is fufficiently evident, if we. confider how this ani- 
mal’s head is fituated ; for the lymph continually gravitating 
upon the inferior part of the ventricles, may thus elongate 
and produce them ; but from this very inferior part the ol 


_faétory nerves rife, and are {ent immediately through the os 


ethmoides into the nofe. Hence the ancients, thinking they 
were continued hollow into the note, believed they were the 
emunctories of che brain. In the brain of fheep, which, by © 
its firm texture, isthe be(t fubject of any for fearching into the 
ftructure of this part, we evidently fee, that the name of the 


4 fgmoid cavity was very properly applied by the ancients to the 


lateral ventricles of the brain ; which are really of a greater 
extent than they are ordinarily painted by the ahatomitts, 
reaching rage og backwards, and forwards again ‘under the 

fubfance 
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_ fabftance of the brain. The cortical and medullary parts, as 
well as the corpus callofum, are fimilar to thofe parts in man. 

The nates and te/fes deferve this name much better here 
than in the human body, with refpect to each other. They 
are larger in the quadruped; and hence we perceive that there 


is no great reafon for afcribing the different operations to any 
particular fize or fhapeé of thefe parts. They are here alfo 3 


of different colours 3 the nates being of the colour of the cor- 
tical, and the ze/fes of the medullary fub{tance of the brain 
whereas in man they are both of one colour. The reafon of 
thefe differences, and others of the like nature to be met with, 
I fhall-not pretend to determine ; for we have hitherto fuch 


an imperfect knowledge of the brain itfelf, that we are entire- : 


ly ignorant of the various ufes of its different parts. We 
may in general conclude, that the varying in one animal from 


what it is in another, is fitted to the creature’s ae way 


of living. 

The rete mirabile Galeni, fituated on each fide of the fella ture 
cica, about which there has been fo mueh difpute, is very re- 
markable in‘moft quadrupeds. This plexus of veffels is nothing 
elfe than a continuation of the internal carotid arteries, which, 
entering the fkull, divideintoa vat numberof minute branches 
running along the fide of the fella turcica, and, uniting after- 


wards, are fpent on the brain in the common way. Galen 


feems with juftice to fuppofe, that this plexus of veffels ferves 
for checking the impetuofity of the blooddeftined for the brain. 
The ftru€ture of the brain differing but very little in all quad~ 
rupeds, it will be needle(s to examine it in any other. 


The MUSCLES of a DOG. 


EN the following defcription, it is not intended to give a com- 
plete account of the dog, but only of the particulars where- 


im the mufcles differ from thofe of the human fpecies 5 at the 
fame’ 
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fame time that care has been taken to make their names agree 
as near as poffible with tho fe of modern authors. 

It is alfo to be underftood, that thofe mufcles concerning 
which nothing is here faid, in hau agree with thofe of the 
human fpecies. 

PannicuLus CaRnosus.—Immediately below the fkin lies 


-athin flefhy expanfion, covering the greateft part of the body, 
and furrounding the other mufcles. It runs over the head, 


neck, and greateft part of the thorax and abdomen, and co- 
vers the whole of the back, ilium, facrum, and upper part of 


the thighs. From the thorax a flip runs over the axilla, where 


it is colleCted into a thick fold that terminates in the latiffimus 
dorfi. In man there is nothing fimilar to this, excepting the 
platyf{ma myoides, or the occipito-frontalis. The ufe of this 
thin mufcle is to wrinkle the fkin, in order to fhake off duft, 


‘infects, &c. By this alfo the animal has a power, in fome 


meafure, of making the hair ftand on énd, particularly on the 


neck. 


“Museres of the INTEGUMENTS of the CRANIUM. 


Occipito frontalis. In man this is a diftincét mufcle covering 
all the upper part of the head, beginning at the occiput, and 
ending at the under part of the brow. In a dog this is only 
part of the panniculus carnofus; and therefore i is common to 
the head.and reft of the body. 

@orrugator fupercilii wanting. 


Muscurs of the EAR. 


The mufcles of the ear of this animal differ confiderably 
from thofe in the human ear; where little metion feems. to 


have been intended. In a dog, the motions of the ear are free 


and extenfive ; and hence a greater number of mufcles were. 
Vou. Hil. Le. _ required : 
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required; .But-feveral of thefe are fo fimall, that perhaps. it- 
may be fufficient to. defcribe two of the principal of them. 

Retrahens, a large and diftinét mufcle arifing from the fpi- 
nous procefles of the two or three firft.cervical vertebrae, and. 
running over to be fixed to the concha at its lateral and upper 
part. Its name denotes its ufe. 

Erigens, arifes from a ridge on the occipital bone, and runs. 
over by three diftin@ flefhy flips to be Gxed to the outer part. 
of the ear, and ferving to-erect-or ‘prick it up. 

Uhere-are-likewife a-number. of very: diftinét. mufcles. be- 
longing to:the internal. ear. 

Laxator tympani is a fhort mufcle, of an oval form and. 


glandular appearance, lying in a particular cavity of the os, 
petrofum, near the feramen ovale ; from the bottom of which. 


it {prings, and is inferted by.a very flender tendon into the 
malleus. The ufe is,.as ia man, to relax the membrana tym- 
pani, by rendering it lefs concave. - 

Mufculus meatus auditorius. Ina dog there are feveral {mallL. 
mufcles which come from one of the protuberant cartilages 
of the concha,.and end in another of.them ; which, by put- 
ting them nearer together or farther afunder, may dilate or 
contract the meatus externus, the betterito fit it.for different. 
founds. . 


Muscres of ‘the EY E... 


The mufcles which belong to the eye of a dog are fimilar- 
t0 thofe in man: but, from the difference of fituation of the: 
head, the dog has the addition of two pihies not found i in the~ 
human fpecies. , 

\ All quadrapeds have a feventh mufele belonging to the eye, .. 
called fufpenforias: It furtounds almoft the whole ‘optic nerve, - 


and is fixed into the {clerotic coat as others are. Its ufe is to 


faftain the: pains of ia eiglebept of the eye, and to prevent thes 
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“optic nerve from being too much ftretched, without obliging 


the four ftraight mufeles to be in a continual contraction, 


which would be inconvenient ; ‘at the fame time this mufcle 


may be brought to aflift any of the four, by caufing one par- 


» ticular portion of it to act at a time. 


Mufculus trochleae proprius is by much the finalleft mufcle of 
the eye. It arifes flefhy near the origin "of the obliquus major. ; 
and foon fends off a flender tendon , which is inferted into the 


trochlea, to. the motions of which it is fubfervient. 


‘Moscues of the FACE. 


Noss. The nofe of a dog has no proper mufcle as in the 


“human body; but is moved by mufcles which are common to 
it and to the reft of the face. 


‘Moura. The lips of a man are moved by-nine pair of muf- 


~cles and a {phincter, but a.dog has only fix pair and Cire 


{phincler. 

Levator anguli oris wanting. 

Levator labii fuperioris arifes and is inferted in the dog in 
a manner fomewhat fimilar to what it isin man. Its ufe is to 


_pull up the lip, which the animal does principally in {narling. 


Depreffor labit fuperioris asin man. 
Depreffor anguli oris wanting. 
Depreffor labit inferioris arifes from the middleof-the lower 


.jaw, and runs up to be fixed to the under lip. 


- Levator labii inferioris as in man. 

_ Zygomaticus major bas many of its fibres fj pread out upon the 
buccinator mufcle, by which the corner of the mouth is for- 
cibly drawn upwards. | 

Buccinator as in man. 
Aygomaticus minor wanting. 


\Muscixs 
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Muscres of the LOWER JAW. 


Lemporalis arifes and is inferted almoft in the fame manner 
as in man ; but is much thicker and {tronger in proportion to 
the fize of the animal ;,as indeed might naturally be expected, 
when we confider the very hard and ftrong fubftances which’ 
dogs are capable. of tide tk and tearing afunder with their 
teeth. 

Moffiter arifes and is alfo inferted fomewhat in the fame 
manner as in man3 and like the temporal mufcle, is thick 

_and ftrong, that the jaws may be brought more forcibly to- 
gether. | | | 

Pterygoideus internus et externus, arife clofe together from 

the fphenoid bone, and are inferted as in man, 


* Muscrts about the NECK, THROAT, &c.. 


Platy/ma myoides.. A dog has no proper platyf{ma myoides ; 
but the panniculus carnofus runs over the neck, and ferves the 
dame purpofe. ; : 

Sterno-cleido maftoidaeus. As the dog has no clayicle, this 
muf{cle arifes by one head from the top of the fternum, and 
runs half way up the neck, contiguous to its fellow on the 
other fide ; here it feparates from ity and runs up to be in- 
ferted as in man. 

Digafiricus, i in man, has two flefhy bellies, with a tendon in 
the middle ; but in the dog i it arifes by a very thick and ftrong 
flefhy icity from between the maftoid procefs of the temporal 
bone, and condyloid procefs of the eccipital-bone, and runs 
forward to be fixed by a broad infertion into the middle of 
‘the lower jaw. Its ufe j is to counteract the temporal and ma{- 
feter mufcles by bringing down the j Jaw. 

See 


\ 
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 Sternoehyoidaeus, in man, arifes from the fternum, firft rib, 


and clavicle. In the dog, it arifes, in common with the ftera 
no-thyroidaeus mufcle, from the cartilaginous extremity of 
the firtt rib. After running along the neck a fhort way, it 
leaves the fterno-thyroid mufcle, and runs; as in man, to the 
baie of the os hyoides. 

Onts-hycidus wanting. 

Sterno-thyreidaeus arifes in common with the -fterno-hyoi- 
daeus. 

| Chondro cerato hyoidaeus avifes from the fuperior corner of 
the thyroid cartilage, and is inferted into the cartilaginous 
appendix of the os hyoides. Its ufe is to draw thefe bodies 


clofer together. In manthis mufcle is wanting. 


Stylo gloffus, in man, arifes from the ftyloid procefs. In 
the dog it arifes from the extrem‘cy of the long procefs of the 
os hyoides ; and therefore ought to be called Ayo-gloffus. 

Imo cerato-hyoidaeus, a very thort flethy mufcle, ariting from 


_ the head by the fide of the digaftric mufcle of the lower jaw ; 


and isinferted near the extremity of the long procefs of the 
os hyoides, which it pulls backwards. 

Stylo hyoidaeus alter, wanting. il 

Stylo pharyngaeus aries from the septate: of the long pro- 
cefs of the os hyoides. 

Circumflenus, or tenfor palati, arifes from the beginning of 
the Euftachian tube ; adheres firmly to the foft part, where it 


“becomes flefhy ; and afterwards fends off a tendon which runs 


~ over the inner plate of the pterygoid procefs of the {phenoid 


bone. It is inferted into the palatum molle, and likewife 


~ joins its fellow on the other fide. The ufe of this muicle is 


to pull the foft part of the palate from the pofterior part of 


_ the noftrils, in order to comprefs the glands of the palate. 


which lie near it. Tt may lkewife affift in dilating the foft 


: part of the Enftacman tube, 


Conftridter 
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_ Confiriior ifthmi faucium may not only ferve the common. 
purpofes as in man, but likewife at upon a glandular body 
which is placed in the throat, near the amygdalae. ~ pas 

Azygos uvulae. Although the uvula ig wanting in this ani- 
mal, a bundle of mufcular fibres runs through the middle of 
the palatum molle, fomewhat in the fame manner as in man. 

Hyo-epiglottidaeus. In man, the epiglottis is raifed by the 
elafticity of its cartilage; but in the dog there is a very dif- 
tinct mufcle, which arifes from the body and cartilaginous 
procefs of the os hyoides, and runs down to be inferted into 
the middle of the ‘upper part of the epiglottis near its top. 
Ets ufe is to raife the epiglottis after fwallowing. | 


/ 


Muscxes of the ABDOMEN. 


i 


Obliguus externus defeendlens arifes flefhy, by nine or ten 


_ heads, from an equal number of pofterior ribs ; membranous 


from the {pinous procefles of the four anterior lumbar vertes 
brae, and from the {pine of the os ilium. From thefe diffe 
vent origins it runs over and downwards to the edge of the 
rectus muicle. Here it affifts in forming the linea femiluna- 
ris, and is then continued over the rectus by a thin tendinous 
expantion to be inferted into the linea alba. A thin tendinous 
expanfion may be traced down with the chord. 

Obliquus afcendens internus, at a little diftance from the out- 
fide of the rectus mufcle, becomes tendinous, and is continu- 
ed io, over the fore-part of that mufcle, to be fixed to the: 
linea alba. | Nei 

Reéius abdominis arifes fiethy from the pubes, and runs up 
to be tixed to the under end of the fternum; and about the 5th. 
or 6th rib it fends offa tendinous expanfion, which covers the 
cartilages of the ribs, and is continued to the top of the fter-- 

num. 
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mum. It has the fame ufe asin man; but its under end be= 


ing flefhy, ferves in fome meafure to make up for the 
Pyramidalis, which is wanting. 


Muscurs of the MALE PARTS of GENERATION. 


The mufcles-in general are thicker and ftronger than im 
man. ‘The tranf{verfalis perinei is wanting, but there is an. 
addition of three or four Pacis which are not found in the 
human {pecies. 3 

Lranfverfalis penis, a {mall but diftinét mufcle, which arifes 
behind the erector penis from- a {mall protuberance at the 
under and pofterior part of the os pubis. It is inferted with 
its fellow into a tendon between the os pubis and penis. This 
mufcle may affift in keeping the penis diftended’ in time of” 
copulation. | 

Praeputium adducens arifes from the panniculus carnofus 


near the cartilago enfiformis; and runs along the fide of the 


linea alba, to be fixed to the lateral part of the prepuce ; its. 
ufe is to bring the prepuce forward over the glands, «ese an 


_ erection of the penis. 


Praeputium abducens is a fingle mufcle which arifés by 
a fall flefhy belly from the fphincter ani and accelerator 


 urinae; at the fore-part of which it runs along the under 


of 


fide of the urethra, to be inferted into the prepuce. Its ufe 
is to counteract the former mufcle. | 
Mufeulus urethrae furrounds that part of the urethra which 
lies between the proftate gland and union of the crura penis. 
Its ufe.is to comprefs that part of the mucous glands and u- 
zethra which it covers in time of coition. 
Mufcles of the Female Organs of Generation agree in general 


with thofe of the human {pecies. 
| s Muscles. 


308 COMPARATIVE ANATOMY. 


Muscres of the ANUS. 


Sphinéter ani {urrounds the anus, as in man; but is much 
narrower, lefs force being required here, from the horizontal — 
fituation of this animal. Y 

Levator ani arifes as in man; but divides into three or four 
portions, one of which runs into the tail, and affifts in com- 
preffing it. LE ae 


Muscuzs about the PELVIS, LOINS, -&c. 


Mujfculus parvus in articulatione femoris fitus arifes near the 
upper edge of the acetabulum, and runs over the capfular 
ligament of the joint, to be fixed to the os femoris between 
the vaftus internus and cruraeus. Its ufe is to aflift the ob- 
turator externus in the rotation of the thigh. | 

Mufculi caudae. ‘The tail of this animal, which confifts of 
many joints, has feveral mufcles fixed into it. They begin 
with flefhy bellies, which toon fend off long tendons; fome 
of which run as far as the extremity of the tail, and ferve to 
give it its different motions upwards, downwards, and to each 
fide; or, by a fucceffion of thefe motions, the animal can 
‘roll its tail. 

Quadratus lumborum is a fmnall flender mufcle ; the anterior 
and upper end of which is contiguous to the pfoas parvus ; 
the pofterior end to the pfoas magnus. It arifes from the 
{pine of the ilium internally; and, afcending, is inferted into ~ 
the tranfverfe proceffes of all the lumbar vertebrae, and like- 
wife into the gth or roth rib. 

Pfoas parvus, a large diftinct mufcle, arifing from the four 
loweft vertebrae of the back and as many of the loins, foon 
pelts a flefhy belly, which fends off a broad expanfion that 

runs 


. 
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funs by the infide of the pfoas magnus ; part of DR it co= | 
vers and conceals, At laft it is fixed, as in man, to the brain 
of the pelvis. 

Musctes fituated on the THORAX. 


Peéoralis major in a dog differs from that in a man, in bea 


| ing divided into three diftinct parts. The firft arifes from the 


upper part of the fternum ; and pafling over the third, is in- 

ferted under it by a ftrong broad tendon into the whole length | 
of the external and fore-part of the os humeri. The fecond 

arifes from the under end of the fternum and cartilago enfi- 

formis, and covers a coniderable fhare of the under part of 
the next mufcle. It is inferted partly with the next mufcle, 

and partly runs down upon the mufcles on the humerus. 

The third, and by much the broadeft part, arifes from the 

cartilago enfiformis and all the fternum. It is inferted into 

the head of the os humeri. , 

Subclavius wanting, as the dog has no clavicle. 

Peétoralis minor wanting. 

Serratus major anticus, atifes flethy from the five pofterior 
tranfverfe procefles of the vertebrae of the neck, tendinous 
and ftefhy from the feven anterior ribs ; from the neck it runs 
obliquely downwards ; from the ribs it runs obliquely upwards. 
It is inferted into the pofterior angle of the fcapula internally. 
It may pull the fcapula upwards, downwards, and backwards. 

Sterno-coftalis, in a dog, is much larger and ftronger chan 
in man; of confequence it ae act more powerfully on the 
thorax. 

Longus colli, in a dog, is much moreé diftin& in every re- 
{pect than in a man, its flefhy bellies being divided by tendi- 
nous lines equal in number to the vertebrae of the neck. 

Reéfus capitis internus major arifes by a number of tendinous— 
and flefhy beginnings from the tran{verfe proceffes of ali the 

Vor. II. ZA vertebras 
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vertebrae of the neck except the firft; over the infide of which 


itis refleCted in ‘its paffage to the head. It is inferted in a: 


fimall cavity in the cuneiform procefs of the occipital bone. 


Muscies eral on the POSTERIOR. PART of the 
TRUNK. “4 ; 


~ 


> e . ° + \e \ n 
Trapeziusarifes from the ligamentum nuchae and vertebrae of 


the back. It is inferted-into all the fpine of the fcapula except 
its fore part, where it unites with the levator {capulae major. 
Latiffimus dorfi is membranous as far as the under part of the 
thorax, and is afterwards covered as in ran by the trapezius. 
When it: arrives at‘the teres major, it parts with a thin flefhy 
production. which, running-down. upon the long.head of the 
triceps, is inferted-tendinous into-the elbow. A. little before 
this, it receives the continuation of the panniculus carnofus. 
Serratus poflicus inferior arifes by a thin tendon from the 
pofterior part of the ligamentum nuchae, and from the fpin- 
ous procefles of the eight anterior vertebrae of the back. It 


is inferted into'the-anterior ribs excepting the firft, by as ma- ~ 


ny ficfhy indentations.” Its tendon joins with.that of the fer- 
ratus pofticus inferior ; and with it makes a tendinous fheath, 
which keeps the fubjacent mufcles. wk and {trengthens 
them in their action. ; 

Longiffimus dorft and facro Cumbalit, ave fimilar to that in 
man, but much {ftronger. . 


Complexus arifes from the tranfverfe procefles of the bis | 


anterior vertebrae of the back by as many {mall tendons, from 
the pofterior: vertebrae. of the neck by as many: different 
heads, which, uniting, form a flefhy belly that is inferted ins 
to the occipital bone near its ridge. 
- Lrachelo-maffoidaeus, a little before it reaches the heads is 
Gialy united to. the {plenius mufcle. 


Levator> 
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ALevator feapulae major arifes flethy from the tranfverfe 


»procefs of the firft vertebrae of the neck, and runs ‘along the 
fide of the neck. to be.inferted in common with the trapezius 


into the {pine of the {capula. non 

_ALevator fcapulae minor arifes tendinous from the occipital 
bone, runs down the back part of the neck, 2 and in its paflage 
joins the long portion of the rhomboid mufcle, to be inferted 
by a long tendon into the bafe of the fcapula near its angle. 
‘The two ferve to .raife the fcapula; the anterior may raife 
the fore-part and the pofterior the back-part. : 

. Multifidus Jpinae, in general agrees with that in man, but 
the upper part of it is inferted into the bodies of the cervical 
vertebrae. | - 

Regus. In.the dog there-are three recti mufcles. 

Reétus major arifes from the fpinous procefs of the fecond 
wertebra of the neck, and runs ftraight forward, covering 
the rectus medius. 

- Reétus medius avifes from the upper part of the fame pro- | 
cels, and is inferted with the former. 

Reétus minor the fame as in-man. 

Obliquus capitis fuperior, like. the reétus major, “is alfo dou- 
ble. - One part arifes from the extremity of the tranfverfe 
procefs of the firft vertebra of the neck, the other from its 
upper edge ; and both are inferted into the occipital bone. 

“Scalenus, as in man, may be divided into three mutcles ; 
“put the fealenus medius is broader, and is inferted into the 
fifth or fixth rib. 

Mufiulus i in fummo thorace fitus arifes Hlethy fromthe firft 


‘yib3; and afterwards turns tendinous to be inferted into the 


fernum under the tendon of the rectus abdominis. 
_ -Antertranfverfalis colli is much thicker and ftronger than in 
man. 


-Musc1es 
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Muscres of the SUPERIOR EXTREMITIES, 


Infrafpinatus has the middle tendon and penniform ap- 
pearance much more diftinét than in man. 

Teres minor arifes by a flender tendon, which adheres fors 
wards to the under edge of the infrafpinatus ; then it forms a 
' flefhy belly, which paffes obliquely over the beginning of the 
biceps mufcle, to be inferted into the head of the os humeri. 

Deltoides arifes tendinous from almoft all the {pine of the 
{capula. That part which comes from the acromion feems. to 
be diftinct from its other origin, but cannot be divided from 
~ jt without violence. Its action is upwards and outwards ; ; for 
it has no beginning from the clavicle to move it inwards. 

Coraco-brachialis is a {mall mufcle arifing from the upper 
part of the fuperior cofta fcapulae by a very flender tendon ; 
which, pafling over the head of the humerus, grows Hethy, 
and is inferted into the infide of that bone about an inch or 
more below its neck. 

Subfcapularis pofleffes only about three parts of the furface 
of the fcapula, the ferratus magnus poffefling the reft. 

Befides the mufcles already defcribed, the dog has two o- 
thers peculiar to himfelf. 

Levator humeri proprius arifes from all the {pace between 
the tendinous end of the maftoid mufcle and ridge of the oc- 
ciput, from the anterior part of the ligamentum nuchae. 
This large beginning becomes narrower as it runs obliquely 
along the neck, clofely adhering to fome part of the levator 
fcapulae major ; and, paling over the articulation of the hu- 
merus, goes ftraight down to its infertion i in the fore, and 
near the under part of the fame bone. 

Mujculus ad levatorem accefforius, arifes from the os occipitis 
near the infertion of the maftoid mufcle, and-unites with the 


: former a little before it reaches the fcapula. Juft above the 
head 
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head of the os humeri, near the termination of the mufcle, 


_ there is placed a {mall crooked body, of a cartilaginous nature, 


tied to the fcapula and top of the fternum by two {mall liga- 
ments ; which is all that the animal can be faid to have fora 
clavicle. In cats, this mufcle is inferted into the whole length 
of the clavicle, which it ferves to raife : but in this animal the 
ufe of the acceflory mufcle feems calculated for the affiftance 
of the levator, which ferves to raife the os humeri, and to 
turn it a little outwards, whereby the fore-feet are.kept from 


injuring each other in running or leaping. 


Siceps, in this animal, ought to be dquacuined by fome 


other name, as flexor cubiti anterior. It rifes here by one 


head from the cervix fcapulae, and runs down above the fol- 
lowing mufcle to be inferted by two tendons as in man. 

Brachialis internus rifles broad and flefhy from the back of 
the humerus under its neck, and runs down by the outfide 
of the former mufcle. 

The extenfion of the cubit or fore-arm is performed by the 
aétion of tive mufcles. 

Extenfor primus, and what correfponds with the long head 
of the triceps in man, becomes very thick and flefhy ; but af- 
terwards fends off a tendon, which is inferted into the ole- 


cranon. 
Extenfor fecundus, crplab ne, cae with the fhort head of 


the unceps, arifes from the fuperior and back part of the 
humerus, and, defcending under the former, fends off a ten- 


don through a fulcus in the extremity of the ulna, and is in- 
ferted below the other mutfcles. 

Extenfor tertius, fomething analogous to the brachialis ex- 
ternus in man, arifes from the upper and back part of the hu- 


_merus at a protuberance near the termination of the teres mi- 


_ hor, to be inferted into the outfide of the olecranon. 


Lixtenfor hd a or anconaeus, fills up a cavity or hollow 


between 


ere 
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between the heads of the ie and ulna, and has the fame, 
origin and termination as in man. 

Extenfor quintus arifes by a thin tendon from the infide of 
that. protuberance into which the fuprafpinatus of the feapula 
is inferted 5 and pafling under the tendon of the teres TnajOry 
ends at the infide of the olecranon. 

_Palmaris longus wanting. 


on) 


brevis wanting. . 
Flexor carpt ulnaris.—Flere, we find two diftinet mufcles, 
The ; | 
Large arifes from the internal condyle of the os oe te 
near the edge of the finus that- ‘receives the Head of the ulna, 
and is inferted into the carpus. The = hy 
Smaller arifes flefhy from the olécranon, and runs down by 
the fide of the former to terminate with it in the carpus. 
Lixtenfor carpi radialis longior et brevior, fimilar to thofe i ins 
man, but more firmly united together at their origin. 
__ Extenfor carpi. ulnaris fends a tendon to the carpus, which 
pulls that part out in extenfion, and aflifts the animal in run- 
ning. | iad ai 
_ Flexor -fublimis perforatus. The openings through the ten | 
dons of this mufcle for the paffage’ of ‘the next, are much 
larger ahd wider than in man, and the tendons terminate 
without any fubdivifion. Sc Pagel 
_ Flexor profundus perforans arifes from the os humeri, radius, 
aa ulna, by three diftinct heads, which unite; and afterwards 


fends off a ftr ong tendon, which fplits into five fmall ones 3 
four of which terminate as in man; the fifth i is inferted into 
‘the part which correfponds with the thumb. 

Extenfor digitorum communis runs to the laft bone of eh 
toe between the two ligaments that go from the fecond bone 
of the toe tothe third. The ufe of thefe ligaments is to draw: 
the laft joint backwards and upwards, and keep it fufpended, 
that the extendin g tendon may not always be upon the ftretch. 

Supinator 
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| Supinator radi eee wanting. 

— Pronator radii quadratus lies upon the membrane that joins: 
_ the two bones of the cubit together, to both of which it ad- 
heres ; and near thevunder end of the ulna it fends off a ten- 
don obliquely to the ee of the eatin, into: which i it is 
inferted. 2! bred wate | 

Indicator arifes as in man, Bak js inferted into the laft joint 
of what correfponds with the fore-finger. « 

Abduétor indicis manus wanting, 

- Elexor primi internodit wanting. 
- Lxtenfor tertu internodit wanting. | 

Interoféi—A dog has interoflei mufcles fomewhat fimilar te 
thofe in'man, and they are fix in number; four of which:are 
large, and placed not between, but in the hollow of the meta- 
carpal bones, and run ftraight down. The other two are 
very fmall, and run oblique. © The large arife tendinous: and 
flefhy from the fuperior part of the metacarpal bones, adher- 
ing tothe fame in their defcent > at the os fefamoideum of 
the firft joint, each divides into two tendons; which running 
obliquely along the fides of the toe, unite infeparably with 
the tendon of the extenfor near the lower part of the firft 
bone of each toe. 

The firft of the two fall mufcles balepeee to the fore-toe 
or index. It arifes: from the upper part of the os metacarpi 
medii digiti; and, defcending obliquely, grows tendinous’a- 
bout the firft joint, and terminates near the: middle’ of ‘this i 
bone internally. | | 

The fecond arifes fromthe os metacarpi of the thirdst toe's 
and after running obliquely, ends in the infide of the fitit bone: ‘ 
of the little toe. The ufe of thefe two mufcles is to. weiss 
their refpective toes nearer the middle one. 

Abduétor indicts wanting. 

| Hlenor primi internedii wanting, 
hg Muscuzs. 
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Muscres of the INFERIOR EXTREMITIES. 


Pfoas magnus. 

PeGtinalis, arifes from the os pubis, and cenhineitel by a 
broad and thin tendon at the inner condyle of the femur. 

Befides the triceps abductor femoris, a dog has a mufculus par- 
vus in articulatione fitus, which arifes from the fide of the ace- 
- tabulum, and is inferted into the upper inner part of the os 
femoris, after running over the capfular ligament of the joint. ' 

Glutaeus medius here, ought rather to be called g/utaeus maxi- 
mus. The principal difference between the gluta mui{cles and 
thofe of man is, that the middle glutaeus is by much the largeft. 

Tenfor vaginae femoris is divided into two diftin& mufcles. 
The fuperior arifes from the {pine of the os ilium, and ends 
as in man. The inferior arifes from below the former, and 
with it is inferted into the fame tendon. 

A dog has the addition of a fifth extenfor, which arifes from 
the fpine and half the cofta of the os ilium. In its defcent it 
adheres to the fartorius by a membrane, and is inferted into — 
the patella. 

Biceps flexor cruris nearly as in man, excepting that its fhort 
head is much {maller. 

Gaftrocnemius has but two heads: whereas in man it has 
four. 
Plantaris arifes in common with the flexor digitorum come 
munis. | 

Fibialis anticus fends off a tendon which runs upon the great 
toe, which it ferves to extend. | 

Tibialis pofticus, avery {mall mufcle when compared with’ 
that in man. : 

Extenfor longus digitorum arifes by a round tendon from the’ 
fore-part of the external condyle of the os femoris ; and de- 
feending through a finus in the head of the tibia, grows flefhy 

after’ 
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after paffing inden the ligament fimilar to that of the tarfus 
fn cane Inferted into the ends of the toes.» 

Lxtenfor brevis digitorum may be faid to be two difting mut 

cles. The firft arifes tendinous, the other flefhy from the os 
ealcis. The firft foon becomes flefhy, and afterwards fends 
‘off a tendon, which ends in the toe next the greatone. The 
fecond, or outermott, gives tendons to the reft of the toes. 

Flexor brevis digitorum arifes from the lower part of the os 
femoris, and runs under the gaftrocnemius, to which it ad- 
heres. It afterwards runs over the os calcis, and {plits into 
four tendons, which give paflage to the following mufcle. 

~ Flexor longus digitorum {plits into five tendons ; one runs to 
the great toe; the reft runs through the tendons of the for- 
mer to the other toés. | : 

Flexor digitorum accefforius wanting. - 

Extenfor proprius pollicis. Somewhat fimilat to that in 
man; but, befides it, there is a tendon fent off from the low- 
er part of the tibialis pofticus, which runs along the upper 
part of this toe, and affifts in extending it. 

Flexor brevis pollicis, in this animaly is a thin flip fent off 
from the flexor profundus. 

Abduéior pollicis wanting. 

Adduétor pollicis wanting. 

Abduélor minimi digiti wanting. 

Flexor brevis minimi digiti wanting. 

Interofei. The hind-foot, like the fore-one, has fix mufeles, 
four of which are ftraight, the other two oblique ; and the 
whole of them ferve the fame purpofe as the interoffei in man, 


Muscrgs peculiar to MAN, 


Pyramidalis. 
Corrugator fupercilli. 
_Compreffor naris, 
” Voty IIT. 3B Levatoy 


f 
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Levator anguli oris. Ry 
Depreffor anguli oris. | i 
Zygomaticus minor. 

Omo-hyoidaeuss : i 


Levator palati. Magest a is 
Palato-pharyngaeus. ao Sn 
Subclavius. — Rasa cir S| 
Pe€toralis minor.’ | 
Supinator longus. 

Palmaris longus. * were 
Palmaris brevis. - Po te | ANS 


Prior indicis. | 
Abduétor indicis. , hee 
All the mufcles of the thumb, excepting one flexor’ and* 

one extenfor. 
All the mufcles of the little Sg excepting the extenfor:: 
Coccygeus.: 


Muscxezs peculiar to the DOG: e. 


Tranfverfalis penis. 
-Mufculus oculi fufpenforius. 
‘Mufculus trochleae proprius. 

Several mufcles of the ear: 

‘Chondro-cerato-hyoidaeus, 

Inio-cerato-hyoidaeus. . MS 
Hyo-glottis. 

Tympano palatinus. 

‘Mufculus in fummo thorace fitus.: 
Levator fcapulae minor. ; 
Panniculus carnofus. . 

Levator humeri proprius. | Aree | 

Mufculus ad levatorem acceflorius: 

Extenfor cubiti quintus.- 


. 
aby 


_ 
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A fedora deen: carpi ulnarts. 
Mufculus parvus.in articulatione fitus. 
Moufculi caudae. 

/Extenfor tibiae quintus, 

‘Praeputium adducens. . 
Praeputium abducens. 

“Mufculus urethrae. 


Tigh The ANATOMY of a: COW. 


~ HE next fpecies of quadrupeds we propofed to confider, 
was the ruminant kind, of which we have an example 
in a cow 5 and accordingly {hall take the faetus of the animal 


an utero, that we may firft remark fome things that are pecu- 


liar to-it in that ftate, and afterwards proceed to examine its 


vifcera as a ruminant animal. Firft, then, as a foetus.—But 


before we begin our inquiry, it may be worth our obfervation, 
that from the ovarium fomething eflentially neceffary for the 
production of the foetus is derived, as well as in the human 


{pecies. ' 
The form of a cow’s uterus differs from the 


brutes ; for a bitch has two long cornua uteri; 


human, in hav- 


ing two large cornua. ‘This is common to it with other 


but thefe again 


differ (as being multiparous and uniparous) in. this, that in 


the bitch’ s cornua the foetufes are contained.s 


> whereas Robe 


there is only part of the fecundines, being moftly the allantois 
with the included liquor. The mufcular fibres of the uterus 


-are more eafily difcovered ; its internal furface has a great 


number. of {pongy, oblong, protuberant, glandular bodies fix. 


edtoit. Thefe are compofed of veflels of the uterus tgrmi- 


mating here. In an impregnated uterus, we 


out of them a chylous mucilaginous liquor : 


can eafily prefs 
they are com-= 


poted of a great pany procefies or digituli, and deep caverns, 
anfwering to as many caverns and procefles of the placenta. 


é 
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Their refemblance has occafioned the name of papillae to be 
given them ;. and hence it was that Hippocrates was induced _ 
to believe that the foetus fucked in utero. .'The papillae are 
found in all the different ftages of life, in the various {tages of 
pregnancy, and likewife in the unimpregnated flate. It is not 
eafy to determine whether the uterus grows thicker or thinner 
in the time of geftation. The. membranes, it-is plain, (by the: 
ftretching of the parts) muft be, made thinner 5 but then it is. 
as evident, that the. veflels . are at that time enlarged, upon 
which principally the thicknefs of any part depends; fo there 
feems to be as much gained the one way as is loft the other. 

The os uteri is entirely fhut up by a glutinous mucilaginous 
fubftance, that is common to the females of all creatures when 
with young; by this the external air is excluded, which would 
foon make the liquors corrupt ; it alfo prevents thé inflam- 
mation of the membranes and the hazard of abortion. By this 
means alfo the lips of the womb are kept from growing toge- 
ther, which they would otherw Hife certainly do at this time. 

There are mucous glands placed here to fecern this gluten, - 
which on the breaking of the membranes with the contained 
waters makes a fapo that lubricates and wafhes the parts, and 
makes them eafily yield. The firft of the proper involucra 
of the foetus is the chorion. 

The chorion is a ftrong firm membrane, ,on whofe external 
furface are difperfed a great many red flethy bodies of the 
fame number, fize, and ftructure with the papillae, with which 
they are mutually Sire They have been called cotyledo~ 
nes, from Kervan, cavity.” This is greatly difputed by fome 
authors as a name very improper ; but I think without reafon, 
fince the furface that is conneéted to the papillae i is concave, 
though 1 when feparated it appears rather convex. ‘To fhun 
all difpute, they may be called properly enough placentulae,fince 
they y ferve the fame ufe as the pl acenta in women. The fepa-. 
hie ration 
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ration of thefe from the papillae without any laceration, and 
our not being able to inje@ coloured liquors trom the veffels 
of the glands of the uterus into the placentulae, feem to prove 
beyond a reply, that there can be here no anaitomofes between 
the veffels ; on their coats run a great number of veffels that 
are fent to the feveral placentulae on the external fide next to 
the uterus; whereas in creatures that have but one placenta, 
as in the human fubject, cats, dogs, &c. the adhefion is fome- 
what firmer : The placentae are likewife joined to the papillae 
in the cornua uteri. We thal! next give the hittory of the 
allantois. : ‘ 

This is a fine tranfparent membrane contiguous to the for. 
mer. It is not a general involucrum of the foetus in the moe 
ther, for.it covers only a fmall part ofthe amnios. It is mottly 
lodged in the cornua uteri. In mares, Ditches, and cats, it 
furrounds the amnios, being every where interpoied between it 
and the chorion. In fheep and goats it is the fame as in this 
animal ; and in {wine and rabbits it covers {till lefs of the ama 
nios. This fac is probably formed by the dilatation of the ura-~ 
chus, which is connected at its other end to the fundus of the 
bladder, through which it receives its contents 3; anda great 
quantity of urine is commonly found in it, The membrane 
is doubled at the extremity of the canal, tohinder the return 
of the urine back into the bladder. Its veffels are fo exceflively 
fine and few, that we cannot force an injected liquor farther 
than the beginning of this coat. This membrane is fo far a- 
nalogous to the cuticula, as not to be liable to corruption, or 
eafily irritated by acrid liquors. The exiftence of this meme 
brane in women has been very warmly difputed on both fides, 
‘Thofe who are againft its exiftence deny they could ever find. 
it; and, allowing it were fo, allege, that fince the urachus- 
is impervious, as appears by our not being able to throw li- 
quors from the bladder into it, or vice verfa, it cannot ferve 

the 
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ne 


the ufe what is agreed by all it does ferve i in beafts ; and there- 
fore in the human body there is no fuch, thing. But when £ 
gonfidered on the other. hand, fir, that there feems to be the 
fame neceflity for fuch a refervoir ie man as in other animals : : 
fecondly, that we advually nia urine contained i in the bladder 
of the human foetus : : thirdly, that urine has been evacuated at 
the navel when the urethra was flopped, which urine without 
this conduit would have fallen i into the cavity of the rae . 
fourthly, that midwives have ‘pretended to remark two dif 
rent forts of waters come away at the.time of birth : and laftl ys 
that Dr Littre and Dr Hale have given in this membrane of an 
human fubject, with all the other fecundines ¢ rioufly prepar- 
ed, the one to the royal academy at Paris, the other to the royal 
fociety of London by which focieties their refpettive, ac- 
counts are attefted ; not to mention Verheyen, Heifter, Keill, 
&c. who affirm their having feen it; and Albinus, the fa- 
mous profeflor of anatomy at Leyden, {hews, as 1 am told, to 
his college every year a preparation of it: On all thefe ac- 


counts I mu own, that it feemed not improbable to me there 


svas {uch a membrane in the human body. But in four bodies 


£ purpofely diffeed, wherein I was affifted by a very accurate 


anatomift, Dr.Sinclair, I could not obferve any fuch thing. 
However, my want of {kill will. more probably be doubted, 
than the truth of relations, fupported by fuch authentic 
vouchers, called in queftion. ‘me 


The third proper integument of the feetus is the amnios. It, 


$s thinner and firmer than‘the chorion 3 it has ntimerous rami-« 
fications of the umbilical veflels fpread upon it, the lateral 
branches of which feparate a liquor into its cavity. ‘This is 
the proper liquor of the amnios: which at firft is in a fimail 
quantity, afterwards increafes for fome months, then again 
decreafes; and ina cow near her time, the quantity of this 
liquor is not above a pound. This mrembrane does not.enter 
the cornua uteri in this creature, being confined to the body 
; ’ of 


= 
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of the uterus ; 5 whereas: the allantois occupies chiefly its cor» 
nua. ‘But for what yates relates to the firuéture of the in. 
voluera; ‘with the nature of the liquors contained i in them, i 
mutt refer to the fecond volume of: Medical Effays, from page | 
121 , where you have the fum of all iT ve of this matter. 

‘There are here we venae umbilicales, and but one in the hu- 
man fubject 5 becaufe the extreme branches coming from the 
feveral placentulae could not unite fo foon as they would have 
done had. they come all from one an as in the human: 

‘There i is a fmall round flefhy body that {wims in the urine 
of this creature, mares, &c. which is the: Aippomanes of the 
ancients. Several idle opinions and whims have been enter- ' 
tained as to its ufe.; but that’ feems to be ftill unknown, on 
how it is generated or nourithed, for it has no conneétion 
with the feetus or placenta. 

Having thus confidered the feveral involucra of this. animal 
in a foetus ftate, let us next obferve the {pecialties in its inter- 
nal {tructure peculiar to a foetus. » 

The umbilical vein joins the vena portarum in the capfula 


Glifaniana, without fending off any branches as it does in the 


human fubject. ‘This vein foon after birth turns to a ligament ; 


yet there are fome inftances where it has remained: pervious 
for feveral years after birth, and occafioned a haemorrhage. 
We may next obferve the duct called canalis venous, going 
ftraight from the cap/ula Gliffoniana to. the vena cava; this 


_~ turns alfo afterwards to a ligament. The umbilical: arteries 


rife at acute angles from the internal iliacs, whatever fome 
may fay to the contrary ; thefe alfo become impervious. _ 
The pulmonary artery coming from the right ventricle of 


‘the heart divides into two, the largeft, called canalis arterio- 


fus, opens into the defcending aorta, the other divides into 
two, to ferve the lungs on each fide. The foramen ovale is 


placed in the:partition between the right and left auricles. 


At the edge of the hole is fixed a membrane, which when 
much 
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much ftretched will cover it all over ; but more. eafily yields 
to a force that atts from the right auricle to the left, than 
from the left to the right. After what has been faid, we may 
eafily underftand how the circulation is performed in a foe- 
tus. The blood, being brought from the placenta of the mo- 
ther, is thrown into the capfula Gh oniana, where it is inti- 
mately blended with the blood in the vena portarum: then 
_ part of this blood goes. diredlly i into the vena cava by the duc- 
tus vensfus ; ; the reft paffes through the liver. Firft, then, the 
whole is fent from the vera cava into the right auricle, from 
whence part of it is fent by the foramen ovale into the left au- 
ricle ; the reft paffes into the right ventricle, then into the 
pulmonary artery; then the greateft {hare it receives is fent 
immediately into the defcending aorta by the.canalis arteriofiisy 
and the remainder circulates through the lungs, and is fent 
back by the pulmonary veins into the left auricle; which, 
with the blood brought there by the foramen ovale, is fent in- 
to the left ventricle, from whence it is driven by the aorta 
through the body. The great defign of this mechanifm is, . 
that the whole mafs of blood might not pafs through the col- 
lapfed lungs of the foetus; but that part of it might pafs 
through the foramen ovale and canalis arteri¢/usy without cir- 
culating at all through the lungs. | 

This was the opinion that univerfally prevailed till the end 
ef the laft century, when it was violently oppofed by Mon- 
fieur Mery, who is very fingular in feveral of his opinions. He 
will not allow that the foramen ovale tranf{mits blood from the 
right to the left auricle, but on the contrary from the left to 
the right; and that for no other reafon, but becaufe he obferved 
the pulmonary artery in a foetus larger than the aorta. Mr 
Winflow endeavours to reconcile thefe two opinions, by faying 
the blood may pafs either way, and that it is here as it were 
blended : his reafon is, that on putting the heart in water, the 
foramen ovale tranfmits it any way. Mr Rehault, profeflor 


of 
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of anatomy at Turin, and formerly one of Mery’s fcholarss 
ftrongly defends his mafter, and criticifes Mr Winflow. What 
he principally builds on, is the appearance this ‘foramen hag” 
_ in fome dried preparations: This Mr Winflow will not allow 
as proof. After all I remain in the common opinion ; and 
that for the following reafons: Firft, the pulmonary artery 
being much larger fignifies nothing, fince its coats are not 
only thinner and will be more éafily diftended, but alfo the 
refiftance to the blood in the pulmonary artery from the col 


- - lapfed lungs is greater than the refiftance to the blood in the 


aorta. Secondly, if we fhould allow any of thefe two un- 
common opinions, we fhould have the right ventricle vaftly 
more capacious than the left: For if we fuppofe the foramen 
ovale to be capable of tranfmitting one third of the whole 
mafs of blood in any given time, and the canalis arteriofus as 
much in the fame time, then you will find, that, according to 
Mr Mery’s opinion, the whole mafs of blood being driven 
from the right ventricle into the pulmonary artery, one-third 
pafles by the canalis arteriofus into the defcending aorta, two- 
thirds paffling through the lungs and returning into the left 
auricle ; one-half of which portion, or one-third of the wholé 
ma{s, pafles by the foramen ovale into the right auricle; and 
the other, or the laft third, will be fent into the left ventricles 
and thence expelled into the aorta ;' which third, with that 
from the pulmonary artery by the canalis arteriofus, circulat= 
ang through the body, is returned unto the right auricle, where 
‘meeting with the other third from the foraenen ovale, with it 
the whole is fent into the right ventricle to undergo the fame 
courfe. ‘Thus the whole mafs is expeiled by the right ven- 
tricle, and only one-third by the left. If this was the cafe, 
why is not the right ventricle three times as large and ftrong 
as the left? 
Then if, according to Mr Winflow’s fyftem, the forame: 
vale tran{mits equal quantities from both auricles, this comes 
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to the fame as if there was no foramen ovale at all: that-is to 


_ fay, the whole mafs going from the right auricle into the 


‘yight ventricle and pulmonary artery, one-third of the whole 
fmafs paffes into the aorta through the canalis arteriofus; the 


‘other two-thirds, pafling through the lungs, return to’the left 


auricle and ventricle. Thus the right ventricle expels the 
whole mafs ;.the left, only two-thirds. 
But if, according to the common opinion, we fuppofe the 
foramen ovale to convey the blood from'the right to the left 
auricle, then one-third paffes this way into the left ventricle ; 
the other two-thirds are fent by the, right ventricle into the 
pulmonary artery: from whence one-third paffes by the canalis 
arteriofus into the aorta defcendens ; the other third circulates 
through the lungs, and is returned into: the left ventricle 3 — 
where meeting with that from the foramen ovale, it is there- ~ 
-with expelled into the aorta, and with the one third tranfmit= 


ted by the -canalis arteriofus returns into the right auricle to 


yun the fame courle as before. Thus we conclude, that two- 


thirds are expelled by each. ventricle, and the whole circulates 
through the body; and hence they come to be of nearly 
yequal dimentions. In all this calculation I have had.no regard 
to the blood difcharged from the umbilical veffels: but the 
greater quantity returned by the veins, then fent out by the 
arteries, {till argues for the common opinion. | 

The &dneys in the foetus are compofed of different ates: 
which ferve to-give us an idea of the kidneys being a congeries 
of different glands ; thefe lobes being kept contiguous by the 
external-membrane, are prefled by the other vifcera, till at 
length they unite. 

We now come to confider the creature as a ruminant ani 
mal., There are no dentes incifores in. the upper jaw ;. but the 
gums are fomewhat hard, and the tongue rough. This rough- 
nefs is occafioned by long fharp pointed papillae with which 
the whole fubftance of i it is iy see Thefe papillae are turned. 


towares. 
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pearl the throat ; fo that by risei means the food, having , 


‘once. got into ‘the mouth, is not. eafily pulled back. ‘The anise 
mals therefore fupply the defe& of teeth by wrapping their 


“tongue round a tuit of “grafs ; 5! and fo, prefling it avaintt the - 
‘upper jaw, keep it {treiched, and cut it with ihe teeth of the » 


‘under jaw; then without chewing, throw it down into ‘the 
‘ocfophagus, which in thefe creatures confiits of 'a double’ row 
of fpiral fibres decuffating one another. All animals which 


ruminate muft have } more ftomachs than one; fome have two, 


*fome three; our prefent fubjeQ has no lefs than four. The 


“food is carried direétly down into ‘the frit, which “Ties upon 
“the left fide, and is the Targeft of all; it is called yacrnp, venm 
triculus, and yosase, by way of erhinence. .1t'is what is called 
by the general name of paunch by the vulgar. There are no 
rugae upon its internal furface ; but inftead of thefe there are 
a vaft number of {mail blunt. pointed procefies, by which the 
“whole has a general roughnefs, and the furface is extended'te 
feveral times'the fize of the paunch itfelf The food, by the 
force‘of its mufcular coat, and the liquors poured in here, is 


fufficiently macerated; after which it is forced up hence by the . 


~eelophagus into the month, and there i it is made very {mall by 
‘mattication ; ; this is what is properly called chewing the cud, or 
‘rumination; for which: purpofe the dentes molares are ‘exceed 
‘ingly well “fitted: for inftéad of being covered. with a thin 


‘cruft, the enamel on them: confifts of perpendicular plates, 


between which the bone ‘i is bare, and conftantlg wearing fatter’ 
than the enamel, fo that the tooth remains, good: to" extreme 
old age; and by means-of thefe teeth the turmination is car- 
ried on for a long time without any danger ‘of {poling them. 
« After rumination, ‘the food is fent down by the gullet into the 
fecond ftomach ; for the oefophagus opens indifferently into 
, both. Itends exactly where the two ftomachs meet; and 
there is a {mooth gutter with rifing edges which leads into the 
fecond ftomach, from thence'to the ‘third, aid alo to thet 


tu 


fourth: however, the creature has a power to direét it inte 


y which 
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which it will. Some tell us, that the drink goes. to the fes 
cond; but that might be eafily determined by making them 
drink before flaughter. The fecond ftomach, which is the 
anterior and fmaller, is called xingupecros, reticulum, honey- 
comb, the bonnet, or king’s-hood. Xt confifts of a great number 
of cells on its internal furface, of a regular pentagonal figure, 
like toa honeycomb. Here the food is farther macerated 5 
from which it is protruded into the third, called exsroc, or oma- 
fum, vulgo the manypliesy becaufe the internal furface rifes up 
into a great many plicae or folds, and /ratum fuper firatumy 
according to the length of this ftomach. Some of thefe plicae 
are farther produced into the ftomach than others; z ¢. firft — 
two long ones on each fide, and within thefe two fhorter j in 
the middle, &c. ‘here are numberlefs glandular grains like 
millet-feeds difperfed on its plicae, from which fome authors 
call the ftomach the millet. From this it paffes into the fourth, 
whofe names are xvyevpox aboma/uit, caille, or the red, which 
is the name it commonly has hoante of its calour. ‘This 
much refembles the human {tomach, or that of’a dog; only 
the inner folds or plicae are longer and loofer ; and it may alfo 
be obferved, that in all animals there is only one digeftive fto- 
mach, and that has the fame coagulating power in the foetus 
as the fourth {tomach in this animal; whence this might not 
improperly be called the only true ftomach. Caille fignifies 
curdled ; and hence the French. have given that as a name to 
_this fourth ftomach, becaufe any milk that is taken down by 
young calves, is there curdied, Itisthis fourth ftomach, with 
the milk curdled in it, that is commonly taken for making run- 
net ; but after the bile and pancreatic juice enter, this coagu- 
lation is not to be found, which fhews the ufe of thefe liquors. 
There are other creatures which ufe the fame food, that nave 
not fuch a mechanifm in their digeftive organs. Hories, 
affes, &c. have but one ftomach, where grafs is macerated, 

and a Wane for their nourifament extracted, and the remain- 
der 
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der fent out by the anus very little altered. | Fromthis diffe. 
rent ftructure of the ftomach in thefe creatures, a ruminant 


-. animal will be ferved with one-third lefs food than another 


of equal bulk ; grafiers are fufficiently acquainted with this. 

‘The reafon i is, that ruminating animals have many and ftrong 
digeftive organs 3 all their food is fully prepared, and almoft 
wholly converted into chyle : But a horfe’s ftomach is not fit- 
ted for this; fo that he requires a much greater quantity of 
food to extract the fame nourifhment. 

The guts of thefe creatures are of a confdedable length i in 
proportion to the bulk of the body; and this confirms what 
we faid formerly on the fubject of the inteftines of a dog, 
viz. that the length and capacity of the: guts were different 
in different animals, according to the nature of their food, 

The duodenum is formed here much the fame way as ina 
dog, and the general intention kept in view with regard to the 


mixture of the bile and pancreatic lymph. ‘The great guts here 


hardly deferve that hame, their diameter differing very little. 
from that of the fmall ones; but to compenfate this, they are 
much longer proportionally than a dog’s are, being convolut- _ 
ed as the fmall guts are. The caecum is very large and long. 
The digeftion of the cow, as well as fome other animals, is 
accompanied with a peculiar kind of action called rumination 
the intention of which feems to be, that the food may be fuf- 
ficiently comminuted, and thus more fully aéted upon by the 
ftomach ; for it is not obferved that a calf ruminates as long 
as it is fed only upon milk, though the action takes place as 
foon as it begins to eat folid food. But it isto be obferved, that 
as long as a calf feeds only upon milk, the food defcends im. 
mediately i into the fourth ftomach (which, as has been already 
mentioned, feems‘only capable of performing the operation 
of digeftion) without flopping i in any of the firft three.’ The 
rumination does not take place till after the animal has eaten 
q confiderable an 3 after which the lies down, if the can 


‘ do 
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do it conveniently, and begins to chew ; though the operation 
avill take place in a ftanding pofture, if fhe cannot lic down. 
In this ation a ball is oblerved to rife from the ftomach with 
‘great velocity, almoft as if thot froma mufket. This ball the 
animal chews very accurately, and then fwallows it again, and 
fo on alternately, till all the food fhe has eaten has undergone 
“this Operation. This is eafily explained from the ftructuré v4 
‘thé oefophagus, which has one fet of fibres calculated for 
| bringing up the grafs,. ‘and another for taking it down again. 
: ‘By means of rumiation, the cow extraéts a much larger . 
‘proportion of nouri{hment from her food, than thofe animals — 
which do not ruminate; and hence {fhe is contented with much 
“worle fare, and fmaller quantities of it, than a horie; hence 
alfo the dung of cows, bemg much more exhautted of its fine 
‘parts than horfe dung, proves much inferior to it as a manure. 
» "The /pleen differs not much either in figure or fituation from 
“that’ of a dog’s ; but it is @ little more firmly fixed to the dia- 3 
pepiiage there not being heré fo much danger of this vifcus's 
being hurt in the flexions of the {pine. 
: The “ver is not {plit into fo many lobes in this creature as 
_either in a man or dog ; which depends on the fmall motion 
‘this creature enjoys in its fpine, which made fuch a divifion 
«meédlefs. This alfo confirms what I formerly advanced on 
this head. 
vod Their oe urinaria is of a pyramidal fhape. It is very 
gress and more membranaceous ; for the urine of thefe crea- 
“tures not being fo acrid as that’ of carnivorous animals, tae : 
- avas no fuch occafion for expelling it fo foon. | 
© iThe male is provided with a loofe pendulous /erstum, and 
“sconfequently with vefculae jeminales. The female organs dif- 
fer ini thefe of a bitch, moftly as to the form of the cornua 
uteri, which are here contorted in form of a {nail: In this, and 
‘all uniparous animals, they contain only part of the fecun- 
dines; but in bitches, and other multiparous animals, they 
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run ftraight up in the abdomen, and contain the foetus them. 
Pewee) i005 2290" (OTST ee etait Gitnl bya) 

The fituation of the Aeart:is much the fame with’that of a 
dog, only its point is rather fharper: In us, the heart beat. 
ing continually againft the ribs, and both ventricles going e= 
qually far down to the conttitution of the apex, it is very ob- 


-tufe; but heré the apex is made up only of the left ventricle, 


fo is more acute. Sie ity id. 

The aorta in this creature is juftly divided into. afcending 
and defending, though this divifion is ill founded either in a 
dog or man; and it has certainly been from this fubject that 
the alder anatomifts took their defcriptions when they made 


this divilion; for here the aorta divides into two, the af{cend- 


ing and defcending, 


Of FOWLS in pencil 


. HE next clafs of animals we come to confider are of the 


(dt feathered kind, which are divided into the granivorous 


and carnivorous. But before we go on to confider. the {peci- 
alties in the vifcera of each kind, we muft obferve what both 
fpecies agree in. - 

Fowls have a particular covering of feathers different from 
all other creatures, but exactly well fuited to their manner of 
life; for it not only protects them from the. injuries of the 
weather, but fervesthem in their progreffion through that thin 
aerial element in which they are for the moft part employed; 
and as fome fowls live much in the water, their feathers be- 
ing continually befmeared with an oily liquor, keeps the wa- 
ter froin foaking into their fikins, and fo prevents the bad ef. 
Sects which it’ would infallibly otherwife produce.. 

Be, | | he Seren sf : Fovds 
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Fowls have the ftrongeft mufcles of their whole body in 
ferted into their wings ; whence by the way we may obferve, 
that it is altogether impoffible for man to buoy himfelf up into 
the air like birds, even though he had proper machines in 
place of wings, unlefs he were likewife provided with mutcles 
ftrong enough for moving them, which he has not. In the 
next place, their wings are not placed in the middle of their 
bodies, but a good deal further forwards ; whence it would. 
at firft view appear, that their heads would be erect, and their 
pofterior parts moft depending when ‘yaifed in the air 5 but 
by ftretching out their heads, which aét upon the lever of a 
long neck, they alter their centre of gravity confiderably 5 and 
alfo by filling the facs or bladders in the infide of their abdo- 
men with air, and expanding their tail, they come to make the 
pofterior part of their bodies confiderably higher ; and thus 
they fly with their bodies nearly in an horizontal fituation. 
Hence we find, that if their necks are kept from being ftretch- 
ed out, or if you cut away their tails, they become incapable 
of flying any confiderable way. ‘The largenefs of the wings 
in different fowls varies according to the occafions of the » 
creature. Thus birds of prey, who muit fly a confiderable 
‘way to provide their food, have large ftrong wings ; whereas 
domettic birds,'who find their nourifiiment almoft every where, 
have very fhort and but fmall wings. ‘Their tail is of ufe in 
afafting to raife them in the air ; though the chief purpofe of 
it is to ferve as a rudder in guiding their flight, whilft they ufe 
- their wings as we do oars in putting forward a boat. ‘The 
beft account of this manner of progreffion of fowls is given by 
Alfonfus Borellus, in his treatife De Motu Animalium ; and 
in the Religious Philofopher we have Borelli’s dottrine ftripped 
-nfome meafure of its mathematical form. The pofterior extre- 
mities are fituated fo far back, asto make us at firft think they 
would be in continual hazard of falling down forwards when 
shey walk; but this is prevented by their holding up their 

heads 
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heads and necks, fo as to make the centre of gravity fall upon 
the feet; and when they have occafion for climbing up a ftcep 
place, they: ftretch out their heads and necks forward, efpe- 
cially if they are fhort legged, the better to preferve properly 
the balance of the body. Thus we may obferve a goofle eu- 
tering a barn door, where generally there is an afcending ftep, 
to ftretch out its neck, which before was raifed, and incling 
its body forwards. ‘This is laughed at by the common peo- 

_ ple, who afcribe it to a piece of folly in the goofe, as if afraid 
of knocking its head againft the top of the door. 

Carnivorous animals are provided with {trong crooked claws 
for catching their prey : water fowls ufe them for fwimming ; 
and, principally for this purpofe, have a ftronz. firm meme 
brane interpofed between the toes. here is a beautiful me- 
chanifm to be obferved in the toes of fowls, which is of con- 
fiderable ufe to them. For their toes are naturally drawn te- 
gether, or bent, when the foot is bent: this is owing to the 
fhortnefs of the tendons of the toes, that pafs over them, 
which ts analogous to our heel: and that the toes are fet in 
the circumference of a circle, as our fingers are :® Hence, 
when the foot is bent, the tendons muft coniequently be 
much ftretched; and, fince they are inferted into the toes, 
muft of neceflity bend them when the foot is bent; and 
when the foot is extended, the flexors of the toes are again 
relaxed, and the toes therefore expanded. This is alfo of great 
ufe to different kinds of fowls: thus the hawk defcending with 
his legs and feet extended, fpreads his talons over his prey : 
and the weight of his body bending his feet, the toes are con- 
tracted, and the prey is feized by the talons. This is alfo of 
great ufe to water fowls: for had there been no fuch contri- 
vance as this, they muft have loft as much way when they 
pulled their legs in, as they had gained by the former ftroke : 
but, as the parts are now framed, whenever the creature 
draws in its foot, the toes are at the fame time bent and 
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contracted into lefs foace, fo that the-refiftance made agamit, 
the. water is not near fo great as before: on the contrary, 
when they ftretch their foot, their toes are extended, the 
membrane between them expanded, and conféeqnently a great- 
er refiftance made to-the water. Again, fuch fowls as live 
moftly in the air, or have occafion to fultain themfelves on 
branches . of trees in windy weather, and even in the nights 
time when afleep, while all’ their mufcles are fuppoted to be 
in a ftate of relaxation ; fach, 4 fay, have no more to do but 
lean down the weight of their bodies, and their toes continue 
bent without any mufcles being in action; and whenever they 
would difentangle themfelves, they raife up their bodies, by 
which their foot, and confequently their toes, are extended. — 
The roftrum, bill, or beak of fowls, is compofed of two 
mandibulae, and, as in quadrupeds, the upper one has no 
motion but what it poflefies in common with the head. But 
parrots are an exception to this rule ; for the ey can move the 
upper mandible at pleafure : this is exceedingly convenient, as 
it enables them to lay hold of whatever comes in their way. 
Carnivarous fowls bave their beaks long, fharp, and crooked ; 
domeftic fowls, fuch as the hen kind, &c. have ftrong fhort 
beaks, commodioufly fitted to dig up and break their food 5 
the water-fowls, again, have long, or very broad {coop slike 
beaks, which is moft convenient for them. ‘The fternum of 
fowls is much larger proportionally than the human, and has 
a ridge rifing in its middle for the more commodious origin of 
the mufcles that move the wings. — It is alfo lefs moveable 
than ours ; for. had it been very moveable, a great deal of the 
force employed for moving the wings would at every contrac. 
tion of the mufeles have been loft, or elfe fome other mufcles 
muft have come in play to keep the fternum firm ;_ but this 
additional woot rom ¢ been inconvenient for their pro- 
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What other things aré moft remarkable in the {tructure of 


yi feveral vifcera, we fhall confider 3 in that common dome{= 


tic animal the cock or hen; and afterwards obferve the diffe- 
rence of their vifcera chylopoietica from a carnivorous fowl. | 


The ANATOMY of a COCK. 


HOUGH this king: of birds lives upon food fomewhat 
—  fimilar to that of man; yet as they have no teeth to 
feparate or break doivn this.food, we would expe€& to find 
fomething to compenfate the want of teeth, fomething re- 
markable in the organs of digeftion: we fhall therefore bee 
gin with thefe parts. 
(dente osfophagus of this creature runs dorian its neck, fome- 
a inclined to the right fide -and terminates in a large 
membranous fac, which is the ingluvies or crop, where the 
food is macerated and diffolved by a liquor feparated by the 
glands, which are eafily obferved every where on the internal 
furface of this bag. The effect of this maceration may be 
very well obferved in pigeons, who are fometimes in danger 
of being fuffocated by the peafe, &c. they feed upon, {well 
ing to fuch an immenfé bulk in their inglavies, that they can 


neither get iipwards nor downwards. If it be a favourite 


fowl, it might be preferved by opening the fac, taking out 


the peafe, and fewing. up the wound. . 


The food getting out of this fac, goes down by the remiain- 
ing part of the oefophagus into the ventriculus fuccenturiatus, 
or infundibylum Peyeri, which feems to be a continuation of 
the gullet : it has feveral glands, for feparating a liquor to di- 
lute the food ftill more before it comes into the true ftomach 
or gizzard, ventriculus callofus. The gizzard confifts of two 
very {trong mufcles covered externally with a tendinous apo- 
neurofis, and lined on the infide by-a very thick firm mems 
brane, which we brigently difcover to be a produétion of the 


on : . . cuticula; 
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cuticula. This might have been proved in fome meafure @ 
priori, from obferving, that this membrane, which in chicks: 
1s) only’a thin flight pellicle, by degrees turns thicker and 
ftronger the more attrition it fuffers: but there is no, other 
animal fubftance, fo far as we know, which grows more hard. 
and thick by being fubjeéted to attrition, except the cuticu- 
la.—Hence may be drawn fome kind of proof of what I have 
fometimes affirmed concerning the tunica villofa of ‘the fto- 
mach and inteftines in the human body, viz. that it was in 
part a continuation of the epidermis 5 nay, all the hollow 
parts of the body, even arteries, tea &c. feem to be lined: 
with:a production of this membrane, or one analogous to it. 
he ufe of the internal coat of the fiomach of fowls is to .de- 
fend the niore tender parts of that vifcus from the hard grains 
and little ftones thefe creatures {wallow. ‘The ufe of the giz- 
zard is to compenfate for the want of teeth; and it is well 

fitted for this purpofe from the great ftrength it pofleiles. 
The digeftion of thefe animals is performed merely by at- 
trition, as is evinced by many experiments ; and it is further 
aflifted by the hard. bodies they fwallow. We fee them daily 
take down confiderable numbers of the moft folid little rugged 
flints they find; and thefe can ferve for no other purpofe than 
to help the trituration of their aliments *. After thefe pebbles, 
by becoming {mooth, are uniit for this office, they are thrown 
oF by the mouth. Pace fowls that are long confined, though 
: | ever 


* Spalanzani has found, that pebbles are not at all necef- 
fary to the trituration of the food ef thefe animals. He does 
not, however, deny, that when put in motion by the gaftric 
muicles, they are capable of producing fome effect on the con- 
tents of the fkomach ; but is inclined to beheve, that they are 
not fought for and felected by defien, as many fuppofe, but _ 
becaufe they frequently happen to be mixed with the food. 
See Difiertations relative to the natural hiftory of animals 
and vegetables. ; 
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ever fo well fed, tare lean for want of thefe ftones to help 
their digefiion, But this was put beyond all difpute by Mr 


‘Tauvry, who gave a piece of metal to an oftrich, convex on 


one fide, and concave on the other, but carved on both: and 
opening the creature’s: body fome time after, it was found, 
that the carving on the convex fide was all obliterated, while 
the engraved character remained, the fame as before on the 
concave fle, which waggnot fubjected to the ftomach’s pre{- 
fure ; this circumftance could not have happened had dige{- 


tion been performed by.a menffruum, or any other way what- 


foever ; but may be eafily folved by allowing a fimple mecha~ 
nicle preflure to take place. We are, however, by no means. 
to conclude. from this, as fome have too rafhly done, that in 
the human body digeftion is performed by fimple attrition ; 
otherwile we may, with equal ftrength of reafon, by as good 
arguments drawn from what i is obferved in fifhes, prove that 
the aliments are diflolved in our ftomachs by the action of a’ 
menftruum. But this method of reafoning is very faulty ; nor 


can it ever bring us to the true folution of any philofophicak, 


or medical problem. It is very plain, fince the ftruéture of 
the parts of the human ftomach are fo very different from 
that of this creature, that it is foolifh and unreafonable to i- 
magine both of them capable of producing the fame effects. 
At each end of the ftomach, there are as it were two particu. 
lar facs of a different texture from the reft. of the fiomach, 
not coniitting of {trong mufcular fibres; they feeay to be re. 
ceptacles for the ftones, (efpecially at the end which is farth- 
eft from the orifice) while the digefted aliment is pends 
into the inteftines. . | 
‘The duodenum begins near the fame place at which the oe- 
fophagus enters ; yet notwithftanding the vicinity of thefe two 
tubes, the aliments are in no danger. of getting out. before 
they are perfeétly digefted, by reafon of a protuberance, or 
feptum medium, between the orifices ; and in thofe creatures 
who 
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who have fuch a ftrong mufeular ftomach, ‘it is a matter of 
great indifference whether the entry of the oefophagus or 
pylorus be higheft, provided that -the entry from the oefo- 
phagus does not allow the food to regurgitate, fince the force 
of the ftomach can eafily protrude it towards the duodenum. 
This gut is moftly in the right fide, and hangs pendulous in 
their abdomen; having its two extremities fixed to,the liver. 
The duéfiis cBoledochus enters néar itg tertaination, where jit 
mounts up again to be fixed to the liver; and left, by the 
contraction of the inteftines, the bile fhould pafs over without 
being “intimately blended with the chyle, that duét enters 
downwards, contrary to the courfe of the food, and contrary 
to what is obferved in any of the animals we have yet men- 
tioned, But ftill the general intention is kept in view, in al- 
lowing thefe juices the faireft chance Of being intimately 
blended with the food.» 

The /imal/ guts are proportionally longer than thofe of carni- 
vorous birds; for the general caufe already affigned. At the 
end of the ilium they have two large znte/fina caeca, one ou 
each fide, four or five inches long, .coming off from the fide 
of the rectum, and afcending ; and we tind them containing 
part of the food; Thefe ferve as refervoirs to-the faeces; which, 
after {ome remora, there regurgitate into what foon becomes 
the rectum ; which, together with the excretorieés of urine and 
organs of generatién, empties itfelf into the common cioaca. 
The fmall inteitines are connected by a long loofe mefentery, 
which has little or no-fat accompanying the blood-veflels, 


there being no hazard of the blood’s being- ttopped. The 


pancreas in the creature lies between the two folds of the duo-= 
denum, and fends two or three dués into this gut near the 
biliary duct. 

The /pleen is here of a round globular figure, fituated be- 
tween the liver and ftomach ; and between thefe and the back- 
bone it enjoys the fame properties as in other animals, viz: 


large 
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large blood-veffels, &c.' All its blood is fent into the Vena 
portarum, and has a perpetual conquaffation. ’ Tt has no ex- 

cretory, as far as we know. Their liver is divided into two. 
equal lobes by a pellucid membrane, running according to the 

length of their body; and hence we ips obferve, that it is 

not proper to that bowel to lie on the right fide; which is 

itill more confirmed by what we obferve in Poe iad the 

greate(t part of i it lies in the left fide, 

- The thape of their gall. bladder is not much different from 

that of quadrupeds ; ; but is thought to ‘be longer j in proportion 

tothe fize of the animal, and is farther removed from the liver. 

The principal difference to be remarked in the Aeart is the 
want of the va/vulae tricufpides, and their Blace being may 
ed by one flefhy flap. 

The Jungs are not loofe within the cavity of thethorax, but 
fixed to the bone all the way 5 neither are they divided into 
| lobes, as in thofe animals that have a Jarge motion in their 

ipine. They are two red f{pongy bodies, covered with a mem- 
brane that- is pervious, and which communicates with the 
large veficles or air-bags that are difperfed over their whole 
abdomen; which vefi:les ferve two very confiderable ufes. 

‘The one is to render their bodies {pecifically light, when they 
have a mind to afcend and buoy themfelves up when flying, 
by diftending their lungs with air, and alfo itraiten their tras 
chea arteria, and fo retain the air. Secondly, they fupply the 
place of a mufcular diaphragm and ftrong abdominal mufcles 5 
producing the fame effects on the feveral contained vifcera, 
as thefe mufcles would have done, without the i Inconveniency 
of their additional weight ; and cones as much to the 
exclufion of the egs and faeces. 

When we examine the upper end of the trachea, we obferve 
a rima glottidis with mufculas fide sy which may act in prevent- 
“ing the food or drink from palling into the lungs; tor there 
Js n0 eprglattis, as in man and quadrupeds. | 


The 
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The trachea arteria, near where it divides, is very much 
contracted’; and their voice is principally owing to this coarc- 
tation. If you liften attentively to'a cock crowing, you will 
be fenfible that the noife does not preceed from the throat, 
but deeper ; nay, this very pipe, when taken out of the body, 
and cut off a little after ts divifion, and blown into, will 
make a fqueaking noife, fomething like the voice of thefe crea- 
turés. On each fide, a little higher than this contraction, 
there is a muicle arifing from their {ternum, which dilates the 
trachea. The cartilages, of which the pipe is compofed in 
this animal, go quite round it; whereas in men and quadru- 
peds they are difcontinued for about one-fourth on the back- 
part, and the intermediate fpace is filled up by a membrane. » 
Neither is the trachea fo firmly attached to their vertebrae as 
in the other creatures we have examined. This ftructure we 
fhall find of great fervice to them, if we confider, that, had 
the fame ftructure obtained in them asin us, their breath 
would have been in hazard of being {topped at every flexion | 
or twifting in their neck, which they are frequently obliged 
to.. ‘his we may be fenfible of by bending our necks confi- 
derably on one fide, upon which we {hall find a great ftrait- 
neis and difficulty of breathing ; whereas their trachea is bet- 
ter fitted for following the flexions of the neck by its loofe 
connection to the vertebrae. 

In place of a mufcular diaphragm, this creature has nothing 
but a thin membrane conneéted to the pericardium, which fe= 
parates the thorax and abdomen. But befides this, the whole - 
abdomen and thorax are divided by a longitudinal membrane _ . 
or mediaftinum connetted to the lungs, pericardium, liver, 
ftomach, and to the fat lying over their ftomach and euts, 
which is analogous to am omentum, and fupplies its place. 

The lymphatic fyfiem in birds confifts, as in man, of latteah 
and lymphatic veffels, with the thoracic duct. cf 
The 
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The lacteals, seit in the firicteht fenfe are the lymphatics 
of the inteftines ; and, like the other lymphatics, carry only a 
tranfparent lymph: and inftead of one thoracic duct, there 
: are two, which go to the jugular veins. In thefe circum+ 

ftances, it: would feem that birds differ from the human fubs 
ject, fo far at leaft as we may judge : from the diflection of a 
Zoofe, the common fabject of this i inquiry, and from which the - 
following defcription is taken. Pe 

The latteals run.from the inteftines upon the.mefenteri¢ 

veflels : thofe of the duodenum pafs by the fide of the pans 
" ereas;; afterward they get up the caeliac artery, of which the 
fuperior mefenteric is a branch, Here they are joined by the 
lymphatics of the liver, and then they form a plexus which 
furrounds the cacliac artery. ' Here alfo they receive a lym~ 
phatic from the gizzard, and foon. after another from the 
lower part of the oefophagus. At the root of the caeliac artery 
they are joined by the lymphatics from the glandulae renales, 
and near the fame part by the lacteals from the other fmall 
-fnteftines, which veflels accompany the lower mefenteric ar-= 
tery: but, before they join thofe from the duodenum, | they 
receive from the rectum a lymphatic, which ruos from the 
blood-veffels of that gut. Into this lymphatic fome {mall vef- 
fels from the kidneys feem to enter at the root of the cacliac 
artery. ‘Lhe:lymphatics of the lower extremities probably 
join thofe from the inteftiness,. At. the root of the cacliae 
artery and contiguous part of the aorta, a net-work is formed 
by the vedlels above defcribed. . From this net-work arife :wo 
thoracic duéts, of which one lies on each tide of, the {pine, 
-and runs obliquely over the lungs to the, jugular. vein, into 
the infide of which it terminates, nearly oppolite to the angle 
formed by the jugular and fubclavian vein. The thoracic 
“duct of the! Jefe fide is joined by a large lymphatic, which 
— runs upom the oefophagus. The thoracic duis are. joined 
by the lymphatics of the neck, and proba bly by thofe of the 
Vou. UL. 3 E, - ‘wings 
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wings where they open into the jugular veins. The lympha- 
tics of the neck generally confift of two large branches, om 
each fide of the neck, accompanying the blood-veffels ; and 
thefe two branches join near the lower part of the neck, and 
form a trunk which runs clofe to the jugular vein, and o- 
pens into alymphatic gland ; from the oppofite fide of this 
gland a lymphatic comes. out, which ends in the jugular vein. 
On the left fide, the whole of this lymphatic joins the 


thoracic duct of the fame fide; but, on the right fide, part | 


_ of it goes intg the infide of the jugular vein a little above the 
angle; whilft another joins the thoracic duct, and with that 
duct forms a common trunk, which opens into th e infide of 


the jugular vein, a little below the angle which that vein’ 


makes with the fubclavian. This fyftem in birds differs moft 
from that of quadrupeds, in the chyle being tranfparent and 
colourlefs, and in there being no vifible lymphatic glands, nei- 
ther inthe courfe of the lacteals, nor in that of the lymphatics 
of the abdomen, nor near the thoracic ducts. _ 

The kidneys lie in the hollow excavated in the fide of the 
back-bone, from which there is fent out a bluifh coloured ca- 
nal running along by the fide of the vas deferens, and termi- 
nating direétly into the common cloaca. This is the ureter, 
which opens by a peculiar aperture of its own, and not at the 
penis. Fowls having no vefica _urinaria, fome authors thought 
that they never paffed any urine, but that it went to the nou- 
rifhment of the feathers ; but this.is falfe; for that whitifh 


fubftance covering their greenifh faeces, and which turns af-’ 


terwards chalky, is their urine. Let us next confider the or- 
gans of generation of both fexes, and firft thofe of the male. 

The #efficles are fituated one on each fide of the back-bone, 
and are proportionally very large to the creature’s bulk. From 
thefe run out the va/a /eminiferae ; at firft ftraight ; but after 
they recede farther from the body of the tefticle they ac- 
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guire an undulated or convoluted form, as the epididymis 


in man. Thefe convolutions partly fepply the want of ve/f-_ 


culae feminales: They terminate in the penis, of which the 
cock has two, one on each fide of the common cloaca point- 
ing directly outwards. They open at a diftance from each 
other, and are very fmall and fhort ; whence they have efcap- 
ed the notice of anatomifts, who have often denied their exife 
tence. In birds there is no proftate gland. This is what is 


| chiefly remarkable in the organs of that male. 4 Ma 


The racemus vitellorum, being analogous to the ovaria in the 
human fubjeét, are attached by a proper membrane to the 
back-bone. ‘This is very fne and thin, and continued down 
to the uterus. Its orifice is averfe with refpect to the ovaria ; 
yet notwithftanding, by the force of the orga/mus venereus, it 
turns round and erafps the witelivs, which in its pafiage 
through this duct called the infundibulum, receives a thick ge- 
datinous liquor fecreted by certain glands. Lhis, with what 
it receives in the uterus, compofes the white of the ego. By 


- this tube then it is carried into the uterus. ‘The {hell is lin- 


ed with a membrane ; and in the Jarge end there is a bag full 
of air, from which there is no outlet. 
The uterus is a large bag, placed at the end of the infundi« 
bulum, full of wrinkles on its infide ; here the egg is completed, 
‘receiving itslaft involucrum, and is at laft puthed out at an o- 
pening on the fide of the common cloaca. From the teftes in 
the male being fo very large in proportion to the bedy of the . 
creature, there mutt neceflarily be a great quantity of femen 
fecerned ; hence the animal is falacious, and becomes capable 
of impregnating many females. "The want of the vefcile /e- 
sminales isin fome meafure fupplied by the convolutions of the 
vafa deferentia, and by the fmall diftance between the fecerning 
and excretory organs. The two penes contribute’ allo very 


gouch to their fhort coition 5 at which time the opening of the 


uterus 
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uterus into the cloaca is very much dilated, that the effe&t of ‘ 

the femen on the vitelli may be greater. ae SF. 
A hen will of herfelf indeed lay eggs; but thefe are not 

impregnated, and yet they appear entirely complete. - 

I come now to confider the nutrition of the feetufes of ovi- 
parous animals, and dhall give a fhort hiftory of an egg, and 
of the changes brought on it by incubation. To fave the per- 
petual repetition of my being aflured of the truth of each fact 
by repeated obfervations, I have to obferve once for all, that 

unleis where 1 exprefsly confefs 1 had no opportunity, or ne- 
glecter to examine them, I confider mylelf ed ai to said 
ocular demonftration of what { affert.. aa 

1. The thell of an egg. becomes more brittle by being ex- . 
pofed to a dry heat. 

2. The thell is lined every where with a very spac bat fome- 
what tough, membrane; which, dividing at or very near to © 
the obtufe end of thé egg, forms a {mall bag, sri air only 
is cohtained. 


3. In a new-laid egg, this pablienia: appears very little, but 
becomes larger when the egg is kept. | 

4. The albumen, or white of an egg, 1s contained in concen- 
trical membranes, but is not all of the fame confiftence; for 
the exterior part of it is thin, and diffufes itfelf almoft like 
water when the membranes are broken $ whereas its anterior 
part is more vifcous. | get is 
yh eS The white of an egg can. make its way. slat the fhell, t 
as appears from its wafting by keeping, efpecial vs if expofed 
to gentle heat. eh, 

6. Lhe globular vitellus or yolk would bec: to be no s Alies 
than a liquor inclofed in a.membrane ; becaufe, whenever the 
miembrane is, broke, it runs all’ out ; and is {pecificall yi heavier / 
than the white... nae ; , o! | 

4.) Tine halves are two white eee bodies): rifing very 
{mall from the oppofite fides of the membrane of the yolk, but ! 
gradually 
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f peaieeily become Bis as they are ftretched out from it in 
an oblique direction with regard to the two ends of the egg, 

8. If we compare the chalazae to the extremities of an axis 
paffing through the fpherical vitellus, this {phere will be com- 
pofed of two unequal portions, its axis not paffing through its 
centre 5 confequently, fince it is heavier than the white, its 
_{maller portion muft always be bibapat ise in all pofitions of 

theegg, .« | Rely 

9. The yellowifh-white round fpot, called ie Say § is st: 
ced on the middle of the finaller portion of the yolk; and 
therefore muft (by. § 8.) always appear on the fuperior part of 
the vitellus.’ 

10. The cicatricula feems to i ected of feveral eles 
of different colours; and ina fecundated egg, contains the 
embryo or chick. See Malpighi *. 

11. Eggs, whofe obtufe ends are all rubbed over with line 
feed-oil, or fuch other fubftances as block up {mall-pores, are 


as fit for bringing forth chickens, when incubated by a hen, 
as other eggs are. | 


I did not make the experiment ; but can give a voucher, 
whofe ferupulous candour, with fincere good wifhes and en. 
. deavours for the improvement. of phyfic in this place, num- 
bers muft be acquainted'with ; I mean my father ; who be- 
{meared eighteen eggs in the manner mentioned ; then having 
put a mark on them, he fet them, with the like number of 

other eggs, under three hens, who brought out thirty-fix 
| chickens, not one egg of the whole number failing. — 

12. After incubation, the folliculus aeris 1s graduall ve eX~ 
tended ; till, near the time of the exclufion of the chick, it 
occupies, as near as I could judge, more than a third of the 
cavity of the hell. 


a 3. The 


* De Ovg Incubat, . ’ 
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13. The extended folliculus does not collapfe, upon being 
expofed to the preflure of the atmofphere, after incubated 
eggs are opened *. 


14. By incubation the albumen becomes thinner and more 


turbid, efpecially on its upper part near. the air-bag, where it 


is alfo firft confumed : and it is afterwards diminifhed towards 
the fharp end of the egg, till at laft nothing of it is left except 
a white cretaceous fubftance at the lower part of the hell. 
1g. As the part of the white neareft to the cicatricula is 
wafted, its membrane and the cicatricula ftill approach nearer, 


till they become contiguous, ‘This membrane of the albumen 


is what is commonly called the chorion. 

16. Some time before the albumen is quite confumed, what 
remains of it is placed at the lower part of the egg; and there- 
fore the yolk is interpofed between it and the membrane which 
immediately contains the foetus. See'§g. and ro. ~ 

17. The white of a fecundated egg is as {weet and free from 
corruption, during all the time of incubation, as it is in a new 
laid egg. : 

T tafted, {melled, and {wallowed the whites of eggs during 
all the ftates of incubation, both when they were raw and boil- 
ed, and conftantly found as juit now defcribed ; and therefore 
cannot imagine how Bellin + could affirm it to have a heavy, 
abominably ungrateful tafte, a ftinking fmell, and not only to 


* -occafion, 
q 


* It is fomewhat out of my {phere to inquire how this ad- 
ditional air gets into the follicylus : but if any are curious e- 
nough to make this inquiry, I would recommend to them to 
obferve how this folliculus diftendg and keeps ftretched in an 
exhaufted receiver of an air-pump 5 to exhauft the air gra- 
dually out of the fhell, while it {tands expofed to the atmof- 
phere, ‘oth while the folliculus 1s entire, and after it is broke, 
wbferving always the rifing or falling of the mercurial gage 3 
to confider § 11. and P33 an@ to confult Bellini de Mot, 
Cord. prop. ix. and Hale’s Staticks. 

+ De Motu Cord. prop. vi. 
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occafion, when {wallowed, a troublefome fenfation in the fto- 
mach and guts, but to prove purgative. He mutt unluckily 
have examined none but fubventaneous eggs; which is fur- 
ther confirmed by defcription of the {mall particles in the col- 
liquated albumen, that reflect light fo ftrongly as the eye 
cannot bear it ; which I faw in {ome fubventaneous eggs, but 
could not obferve in any that were impregnated. 

18. According to Bellini +, the colliquated white always be- 
comes incapable of coagulation by heat; but in the trials Imade, 
it frequently ‘did coagulate, though I found the fuccefs of this | 
experiment very uncertain ; the only general rule I could fix | 
was, that, before the oth or roth day of incubation, the thin- | 
ner white did not coagulate ; but after that, it frequently did. 

19. Very foon atter incubation, the volume of the yolk ap- 
pears encreafed ; and, by its rifing then nearer.to the upper 
part of the egg, we may conclude that its {pecific meant de- 
creafes. 

20. The yolk becomes nal and more fluid for fome time, 
efpecially on the fide next to the chick, where its bulk alfo 
fooneft increafes ; but afterwards the membranes of the yolk 
turn firmer and ftronger, and the liqdor-in them is lef in. 
quantity, and becomes more vifcous. 

21. As the chick increafes, the yolk is depreffed in the 
middle ; and is foon brought , into a form fomething like a 
horfe-fhoe, in the middle of which the chick is lodged. 

22. The yolk remains frefh and uncorrupted all the time 
of i incubation, and is always coagulable. 

2° 3- Not long before the exclufion of the cune the whole 
yolk is taken into its abdomen. 

24. The wholeé albumen and vitellus are not confumed by 
the chick; for fome part of the humours of the egg efcapes 
through the fhell, and is not fupplied by any thing from with-». 
out ; as evidently appears by an egg’s becoming fo much fpe~ 

| | 3 cifically 
+ Ibid, 
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cifically lighter, as to fwim in water after incubation, thougts 
it funk in-it when recent. | 
25. The chalazae remain long without being confiderably 
changed, unlefs that they are brought nearer to each other 
py the crefcent form of the yolk; at laft they BeRencrel ary in- 
to a dry chalky fubftance. | ? 
26. The cicatricula very foon is. enlarged by incubation 3 ; 
and; being buoyed up on the top of the yolk to the fuperior 
part of the egg, it is placed very near to the air-bag; and 
when both increafe, they become contiguous. : 
arg ie eh cicatricula i is called amnios, when it becomes large, 
and contains the colliquamentum or liquorin which the chick 
is immerfed. ! 
28. The quantity of the colliquamentum gradually increa- 
fes till the 15th or 16th day of incubation ; on the 1th, it is 
all confumed ; and,° in the three following days, fcarce any 
moifture can be obferved on the internal furface of the amnios. 
29. The liquor of the amnios is more clear and tranfparent 
than the colliquated white : its tafte is more falt, and it has no 
obfervable fine. Its confiftence is at firft a little vifcous, then 
++ becomes more fluid, and afterwards turns a little ropy agains _ 
I can fay nothing of the particular times when it does or 
does not coagulate by heat ; for it is in fo fmall quantity dur- 
ing the greater part of the time of Sneatattoiy that one can 
{carce gather as much in a {poon as is fit to make any experi- 
ment with ; and when all the egg is boiled hard, it adheres fo 
clofely to the white, that it is {carce poffible to diftinguith the 
‘one from the other. Malpighius *, fpeaking of the egg be- 
tween the 14th and rgth day, fays, “ That this thin diapha- . 
nous liquor of the amnios was fometimes forced, by boiling, 
santo a white tafty fubftance 5’ A "Which my trials alfo confirmed, 
, The 
* De Ovo Incubate. ; 
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30. The allantois ad tS contained urine are to be feen in 
an egg, as well as in the fecundines of viviparous. animals * 

31. Though the heart is among the firft parts of the pais 
that can be diftinguifhed, yet the umbilical veffels are feen 
much about the fame time that the heart is obferved. 

_ I did not inquire into this faét, but have two very good 
vouchers for its truth, Harvey + and Malpighius {. 

32. The umbilical veffels gradually difperfe their branches 
upon the amnios, upon the vitellus, and upon the membranes 
of the albumen: The extremities of the much greater num- 
ber being immerfed into the white, are extended proportion= 

ally as it is colliquated. | m 

33. Near to the end of incubation, the umbilical vetlels bes 
ein to fhrivel and decreafe, till at the exclufion they are very 
fmall. 

34. ‘The embryo 3 is feen in an egg at firft in the form of a 
fmall worm; then its carina or fpine, with the large promi- 
nences, that afterwards fhew themfelves to be the brain and 
eyes, appear ; the other bowels feem hanging from the fpines 
the chafm of the mouth difcovers itfelf; the extremities {prout 
out ; the vifcera are gradually covered with the integuments 5 
and at laft the beak, nails, and feathers are feen 5 after whicls 
all the parts become ftronger and firmer, the ut eds ert 
bulk of the head decreafing. 

For the particular times when all thefe changes are thus 
orderly brought about, confult A Sg nee ab Aquapendente, 
Harvey, and Malpighius. 

35. After all the parts of the chick are formed, it is always | 
found lying on the fide, with its neck greatly bent forward, 
the head being covered with the upper wing, and the beale 
placed between the thighs. | 

Vou. TL. ge 36. When 

* Malpig. Append. de Ovo Incub. tab. vii. 
+ De Generat. Animal. exercit. 16. and 17. 
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36: Whien the {hell is opened afl the chick is litoe and 
ftrong, it may be feen to bounce and fpurn, fometimes open= 


ing its mouth wide, efpecially if it is ftirred or pricked. 

37- Phe mouth, oefophagus, and ingluvies, are always found 
moift; but never contain any quantity of liquor that can be: 
colleéted or will run out in drops. 

38. The bulbous glandular part of the oefophagus immedi-« 
ately above the ftomach, or what Peyer * calls the znfundibilum, 
and the {tomach, are full of a liquor, in the youngefi chick we 
can diffect, and continue full the whole time of incubation 3 
neither infundibulum nor ftomach having yet got the tendi- 


ous firmnefs they have in adults ; nor can we obferve the dry - 


pellicle which is fo eafily feparated from thefe parts in hens. 


39. This liquor of the ftomach is at frft thin and more wa-_ 


tery ; afterwards it becomes curdy; and at laft refembles 
a greyifh white mucus, unlefs that fome part of it frequently 


is coloured yellow or green by a mixture of bile. It always 


coagulates, by boiling, into a firm yellowith white fubftance. - 
40. ‘Lhe quantity, of faeces was not large in the great eats 
of any chickens 1 opened before exclufion, : 
4t. A little time before the exclufion, the chick may fre- 


quently be heard making the fame piping found that hatched 


chickens make. - In three eges, which were all I opened in 
this ftate, the beak of the chick had perforated the membrane 
of the folliculus aer 1S» | 
42. Che fhell at the obtufe end of the ege frequently ape 
pears cracked fome time before the exclufion of the chick. 
43. Lhe chick is fometimes obferved to perforate the fhell 
with its beak; but in thofe F faw tumbling out of the thell, 
it was broke off irregularly, at the place where the bates ie 
of the folliculus aeris Was joined to. it. ' 
44. After the exclufion, the yolk is gradually watted, ‘bee 
ing conveyed into the {mall guts by a {mall duct, its mem- 
atest branes 
* Comment, in Anat. Ventricpl Gaillin. 


a 
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‘branes gradually contract themfelves, and the duct becomes 
fhorter. On the tenth day after exclufion, the vitellus was 
no larger than a {mall pin-head, and the duét was fearce one- 
twentieth part of an inch long. 


From this ‘hiftory of the egg and of incubation, I fhall en- 
deavour to deduce the manner in which the colliquated white 
is taken in ‘by the chick. | 

Authors generally feem to agree, that the oviparous foetus, 
while very young, receives its nourifhment by the navel; but 
feveral of the beft reputation have been of opinion, that after- 


wards it is conveyed by the mouth. { fhall exantine the ar-, 


+ 


guments they uled in proof of this, and then {hall fubjoia 
fome negative realons which they have not noticed. : 

Bellini * has deicribed the cicatricula, or facculus amnit, with, 
the chalazae tirft formed in the back of the hen; to which, 
according to him, the vitellus is afterwards joined, and the 
-white is acquired as they pals down the oviduQ.- He fays 
the. chalazae are.compoled of numerous canals, which open 
into the amuios, and fend out their rodts into the cavity of 
the yolk, and.into the white. It is eafy to conceive what con- 
fequences may be drawn from this defeription, by thofe wha 
aflert the nouriihment to be carried by the mouth, viz. That 
here are direct pallages into the cavity where the chick is, 
which can take up the liquors no other, way than by the 
mouth. ; | 

The anfwer to this obfervation is the fame as has been made 
to the other facts already quoted from this author. I deny that 
the facculus amnii is formed before the vitellus; on the contra- 
ry, the vitellus is evidently to be feen before the cicatricula or 
chalazae can be difcerned. Next, I deny the chalazae (if they 
are canals) to have the leaft communication with the aninios, 
‘at any time, or in any ftate of the egg, othérwile than as they 

7 , Li 
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are both adhering to the membrane of the vitellus; upon 


which, or within which, no particular fibres, no canals, are 


ftretched to the cicatricula. Every one has it in his power to 
examine thefe facts. If then the facts are denied, the confe- 
«quences cannot be admitted. 
_ Since there are no canals pafling 'eheonts the yolk, that 
open into the faccus colliguamenti, and the cicatricula comes to 
be placed on the upper part of the yolk, and contiguous to 
the air-bag (¢ 26.), it is evident, that the liguor amnii mutt be 
furnifhed by, the chick, which being covered with feathers, 
having no mammae, bladder of urine, or large falivary glands, 
can only.fwpply it by the branches ofthe umbilical veflels 
{pread on the amnios. 
Harvey * affirms, that a liquor is found in the mouth and 
ingluvies of the chick, which he concludes to be the colliqua- 


mentum or /iguer amnii, from their refemblance ; from the | 


quantity of the contents of the ftomach ; from the chick’s be- 


ing feen to open its mouth; and from the neceflity creatures 


are in of {wallowing, or of forcing back by vomiting, what- 
ever is introduced to the root of their tongue. 

As to the refemblance, I do not fee how the comparifon can 
be made, fince the liquor in the mouth and crop is ‘in fuch a 
fmall quantity, (§ 37.). But fuppofe that a fufficient quantity 
was collected, the two liquors agreeing in feveral properties 
svould not of itfelf bea fufficient proof of their being the fame; 
and if, for argument’s fake, the liquor in the crop was granted 
to be in.a very large quantity, and to agree in every property 
with that in the amnios, it would certainly appear in the fame 

. form for fome time in the ftomach; whereas it is always 


- found very different there in the larger foetus (§ 39.)3 and rf 


Harvey confefles as much in this place: therefore it may be 
concluded, that it does not go down into the ftomach. 


i 


‘ 
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If ever any thing like faeces has been feen in the contat 
chickens, as has been alleged by fome, it might be no- more 
than the yellow or green-coloured rime brought up from 
the ftomach, (§ 39.) - = 

The quantity of the contents of the ftomach and inteftines 
may be accounted for from § 38, applied to what was faid on 
viviparous animals. 

Though creatures that refpire: are under a neceflity of cithes 
{wallowing, or forcing back by vomiting, whatever is intro- 
duced beyond their fauces, I cannot think it fhould be thence 
concluded that a foetus is under the fame neceflity ; for, as it 
does not.exercife refpiration, it will fuffer no inconvenience 
bya liquor lodging near tothe glottis ; whereas creatures that 
breathe cannot allow any fubftance to remain there without 

danger of the glottis being ftopped, or of fuch fubftances 
falling down the trachea, either of which would be of bad 
confequence ; which the creature prevents, by forcing fuch 
fub{tances out of fuch a dangerous fituation. 

But to enforce the negative of the colliquamentum pafling © 
‘by the mouth, obferve, that there are only three days in which 
this paflage can moft probably be fuppofed to happen, which - 
are from the 15th to the 18th’ day of incubation: for before 
the 15th, the quantity of the /iquor amnii is encreafing, which 
is no great fign of its being fwallowed; and after the 18th 
this liquor is not to be feen, (vid. § 28.) If, then, the ie 
am were all fwallowed between the 15th and 18th days, the _ 
ftomach ought to be fuller at this time, and its contents {hould 
be thinner, more pellucid, &c. like to the colliquamentum ; ; 
_ which Tam certain does not happen. Befides, if we fuppofe 
the power of digeftion fo ftrong as to expel this liquor as fat 
2s it is taken down in thefe three days, it would certainly fol- 
low, that this powerful digeftion continuing in the three fuc- 
ceeding days, while there is no liquor to be {wal lowed, the 


itomach ought to be quite emptied; which every one who 


opens 
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ents the ftomachs of chickens at this time will fee it is not, 
And lafily, asa more dire€t proof {till again{t Harvey, I broke 
the thells of {everal incubated eggs, while the colliquamentum 
was in large quantity, and before the amnios was opened, I 
_faw the chickens open their mouths very wide feveral times, 
‘but could not obferve the quantity of the liquor in which they 
lay at all leffened. I afterwards carefully difleéted the chic« 
‘kens, and found no’other than the common {mall quantity in> 
the crops, and the ordinarycurdy mucus in the ftomach; which 
feems to me a demonftration that they do not {wallow. 

After fuch convincing proofs, it will be needlefs to make 
any application of the arguments in the former part of this 
effay to this fubject ; and theretore | fhall only defire the read- 
er to compare the pofture of a chick, and of a hen while {he 
{wallows liquors, that they may fee the pofture of the chick’s 
neck to be moft unfavourable to the fuppofition of deglutition 0 
being performed ; and then thail conclude with a very thort 
hiftory of incubation, afligning what I imagine to be the moft 
probable reafons of the ieveral appearances. | 

By the heat of the ben, or of ttoves equal to it, affitted pof- 
fibly by the action of the air contained in the folliculus aerts— 
(§ 2. 3. 12.) the albumen becomes thinner, efpecially where 
it is moit expofed to thefe forces (§ 14.) 3 and the vitellus in 
the fame manner becomes fpecifically lighter (§ 19.), and 
therefore readily rifes in the white. And as, by being divide, 
ed into two unequal portions by its axis the chalazac, it pre- | 
fents the {maller portion to the incubating heat at firft, (§ 8. 
' g.)3 fo the change in confequence of incubation being fooneft 


and moft produced here (§ 20), and the cicatricula being ene 


\ 


larged at the fame time, the fmaller portion of the yolk be- 
comes much lighter ; and therefore is buoyed up to the fu- 
perior part of the egg; whereby the folliculus aerts and the 
membranes of the cicatricula become contiguous when they _ 
enlarge (§ 26.), and the vitellus can never be in hazard of come 

‘ok aia | prefling 


» 
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‘prefling the tender embryo ; and the umbilical veffels are fitu- 
ated fo as to have their extremities immerfed in the liquors 
that Sr{t undergo the proper change, for being imbibed by their 
orifices ({ 32).-The incubation continuing, the white is. ftill 
more and more colliquated, and the umbilical veffels are pro- 
portionally extended, the veins to abforb it, and the arteries to 
throw out any particles that are unfit for the chick till they 
are farther prepared, but efpecially to drive forward the lit 
quors in the veins, as was explained in the account of the Vivi- 
parous animals (§ 20).—When the white in the upper part, of 
the egg is exhaufted, its membranes become contiguous to the 
amnios, (§ 15.); and thereby the membranes involving the 
foetus, becomes {ufficiently {trong to refit the motions of the 
chick, when its eafe or fafety prompt it at any time to {purn. 
—The powers of incubation above-mentioned, affifted by the 
pulfation and conquaflatory motions of the numerous, umbili- 
cal veffels fpread on the yolk (¢ 32.), diffalve that humour. 
more, and render {ome part of it fne enough to be taken up 
by the {mall extremities of the umbilical vein, fome of whi ich 
penetrate its membrane ; by which the liquor at la ft be comes 
thicker (§ 20.); and the membrane being in part emptied, wall 
more eafily yicld to the weight of the chick ;. and is prefied 
into the form of a horfe-fhoe (§ 21.), while the net-work of the 
veftels extended on the membrane renders it ftronger and 
firmer.—The falliculus aeris not only affifis in colliquating the 
albumen ; but, when the humours of the egg come to occupy 
a lefs {pace, by efcaping through the fhell () 24.) and by being 
changed into the folid fubftance of the chick, the folliculus 
enlarging (§ 12.), keeps the chick and humour {teady, with- 
out danger of being difordebed and broke, by the motions OF )s\ 
the egg.—Branches of the umbilical veffels being diftributed 
to the amnios (§ 32.) the arteries will pour out their. liquors 
iio its cavity in greater quantity than the veins can take them - 
up, as long as the foettis is weak ; but whenever the foetus be- 
| comes: 


eS \ 
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comes ftronger, and confequently the abforbent power of the 
veins increafes, they will take up the fluid of the amnios fatter 
than the arteries pour it in, and its quantity will be diminifhed 
till it is quite exhaufted (§ 28. and 29.)—This abforption will 
go on more fpeedily in proportion alfo to the umbilical veffels 


being lefs diftended with albumen, whereby there is lefs re- 


fiftance to the progreflive motion of the abforbed liquors; 
which probably is the reafon of the colliquamentum being all 
taken up between the 15th and 18th days.~—By the conftant 
circulation and renewal of all thefe humours of the egg, they 
keep frefh and uncorrupted in a fecundated egg (§ 17, end 
22.)3 but corrupt foon in a fubventaneous one, or in fuch 
whofe foetus dies in the time of incubation.— Wherever veflels 
are not fufficiently filled, they contract themfelves ; and there= 


fore the albumen being exhaufted in the laft days of incuba- ~ 


tion, the umbilical veflels gradually fhrivel (§ 33-), which pre- 
vents the danger of an haemorrhage when the chick is fepara- 
ted from its membranes. But as the white is not fufficient at 
this time fully to fupply the chick, the yoke is taken into its 
body (§ 23.) ; and being there prefled, it is thrown gradually 
by the proper duct (§ 23. and 44.) into the guts to fupply that 
defe&t.—The veffels and glands which open into the alimenta- 
ry tube feparate at leait agmuch liquor as will moiften it; and 
the ftomach, having no callous ftrong cruft on its internal fur- 
face (§ 38.), will feparate more than it can do in the adult: and 


in the mean time the glands of the infundibulum pour out a li- 


quor that isalways thicker as the chick increafes, till it becomes 


a very thick white mucus; and therefore the contents of the — 


ftomach of the foetus inthe egg muft have the appearance defcri- 
bed (§ 39.), and will be flowly pafling off into the inteflines.—- 
Thethell at the obtufe end of the egg becoming more brittle, 
by being fo long expofed to a dry heat (§ 1.), and the mem- 
branes lofing their toughnefs when their moifture-is exhaufted, 


the chick very eafily tears them, and breaks off that end of the — 


- fhell, 


¢ 
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‘The 
mother having no juices prepared within her body to give to 
the chick for food after it is hatched, and its organs for taking 
in and digefting aliment being for forne time too weak to fup- 


fhell, to make its way into the common atmofphere. 


‘ ; ply it fufficiently with nourifhment, the vitellus is made to 


fupply thefe deficiencies, till the chick is fufficiently confirmed 
and {trong (¢ 44.)3 after which it is no longer the fubject of 
my prefent inquiry. 

After having obferved the contents of the abdomen and 
thorax; we next proceed to examine the parts about the neck 
and head. it 

Thefe Lae itdiks, as was obferved of fowls in general, have 
fio teeth. Some, indeed, have an appearance of teeth; but 
thefe are only fmall proceffes or ferrae’ rifing out from the 


mandible, without any focket, &c. which would have been 


needlefs, as they {wallow their food entire. But their tongue 
is made fomewhat firm, left it fhould be hurt by the fharp 
points of the grain on which they feed. It is of a triangular 


figure, and pointed before; and as by their depending pof- 


ture their meat is in hazard of falling out of their mouths, to 
prevent this, there are feveral fmall pointed papillae ftanding 
out upon their tongue and palate, with their points inclined. 
backwards, allowing an eafy paflage to the wei but hinder 
ing it to return. 

We have here no velum palatinum, uvula, or epiglottis ; and in 
place of two large holes opening into the nofe, there is only a 
long narrow rima furnifhed with ftrong mufcles ; and a fimilar 
rima fupplies the place of a glottis. The creature has a power 
of fhutting both at pleafure: the nature of their food feems 
not only to exempt them from the hazard of its getting into 


“the. nofe or trachea, but its fharp points would hurt an uvula, 


or epiglottis. Hence we fee with what difficulty they {wallow 
dough or other fort of food that can be eafily moulded into 
any form. When we examine the upper end of the trachea, 

Vou. Tf. Age Gee, we 
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we obferve.a rima, glottidis with. muf{cular fides, hich may’ 
act in preventing the food or drink from paffing into the lungs,. 
for there is no epiglottis, as in.man and quadrupeds. : 

. Pheir cranium: is more cellular and. cavernous than ours. 
By.this means their heads are light, yet ftrong enough to refift 
external injuries; for the enlarging of the diameter of bones. 
contributes to their ftrength. By this cavernous cranium the 
organ of finelling is fuppofed to be’ confiderably enlarged ;. 
and farther, finging birds, as-is obferved by Mr Ray and Mr 
Perham, have the cavernous ftructure of the brain ftill more: 
obfervable : and we are told that the cavity of the tympa- 


num-‘communicates with the cells ; but:this, Iam apt to. be- 


lieve, fo far as I could find from diffeCtion, is rather found=— 
ed on theory than matter of fact. ‘Their brain is covered © 


withthe common. membranes, but its external furface is not 


formed into fo many gyrae or convolutions’as ours. Its an- — 


terior part is quite folid, of .a cineritious colour, and fo far 
refembles the corpora. firiata.as. to give rife. to. the olfactory, 
yerves. ‘The whole of it appears to us as imperfect,- and we 
ean fcarcely determine whether there be any. thing analogous 
to a third or fourth ventricle: neither the corpus callofum, 
fornix, nates, or teffes, &c. can be obferved here; which parts 
therefore, cannot be imagined as abfolutely neceflary for the 


funétions of life, fince we find thefe creatures’ perform them . 


fufficiently well. We may perhaps think they ferve a par- 


ticular ufe in rian, who is a rational creature ; but then quad- 


rapeds enjoy them in common with men. — Thefe protube-_ 


rances, &c. feem rather to depend on the different difpofi- 
tion of the feveral parts, being varioufly connected and meet- 
ing in different directions in different places, than their being 
abfolutely neceflary, for any particular ufe;. and the ufes that 
have been affigned’to different parts ie the brain by authors, — 
feem to have no other foundation'than the authors fancy.. I 
have already owned my: ignorance of the. ufes of the particular 
parts of the brain, fo I fhall not pretend to give, reafons for 
their 
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their being different in different animals. 9AM animals feem 
to agree in this, that the cerebrum has alivays hollows. and 
wacuities in-it. vee Beh | oo 
Their organ of /melling is very large, and well provided 
_ with nerves : hence they have this fenfation very acute. Ra- 
vens and other birds of prey givea fure proof of this, by their 
being able to find out their prey, though concealed from their 
fight, and at a-confiderable. diftance. | 
Thofe birds that grope for their food in the waters, mud, 
-&c. have'large nerves, which run quite to the end of? their 
bills, by which they find out and diftinguifh their food. | 
The anterior part. of their eyes (inftead of having the {clerotic 
“coat contained, fo as’‘to make nearly a fphere asin us) turns 
all-of a fudden flat ; fo that here the {fclerotic makes but halfa 
4{phere ; and the cornea rifes up afterwards, being a portion of 
avery fmall and difting fphere ; fo that in thefe creatures there 
‘is a much greater difference between the-{clerotic and cornua. 
‘than in us. Hence their eyes do not'jut out .of their heads, 
as in man and quadrupeds. As moft of thefe creatures are 
-continually employed in hedges and thickets, that .their eyes 
«might be fecured from thefe injuries, aswell as from Ms sich 
ight when flying in the face of the fun, there is therefore.a 
very elegant mechanifm in their eyes. A membrane’ rifes 
from the internal canthus, which at pleafure, ‘like a curtain, 
‘can be made to cover the whole eye; and this,’ by means ofa 
proper mufcle'that rifes' from the iclerotic ‘coat, ‘and paffing 
round the optic nerves, runs through the mufculus oculi attolens 
(by which however, the optic nerves are not comprefied) and 
palpebra, to be inferted into theedge of this membrane. 
“Whenever this mufcle ceafes to act, the membrane by its own | 
elafticity again difcovers the ¢ye. ‘This covering is neither 
pellucid nor opaque, both which would have been equally in- 
-convenient ; but, being fomewhat tranfparent, allows as many 


“rays to enter as to make any. objectjuft vilible, and is fufficient 


to direct them in their progreffion. By means of this mem-_ 
| : brane 


- 
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_ brane it is that the eagle is faid to look at the fun. Quadrupeds 
alfo, a as we mentioned before, have.afmall membrana nictitans. 

Befides, all fowls have another particularity, the ufe of 
which I think is not fo well underftood ; 3 and that is, a long- 
ifh black triangular purfe, rifing from the bottom of their 


eye juft at the entry of the optic nerve, and ftretched out into 


their vitreous humour, and perhaps it gives fome threads tothe 


cryftalline. ‘To this the French (who, as far as I know, were - 


the firft who took notice of it in their diffections before the 
Royal Academy) gave the name of bourfe moire. It may pofli- 
bly ferve to fuffocate fome of the rays of light, that they may 
fee objects more diftingtly without hurting their eyes. It has 
a conneétion with the vitreous, and feems to be joined alfo 
to the cryftalline, humours. If we fuppofe it to have a pow- 
er of contraction, (which may be as well allowed as that of 
the iris) it may fo alter the polition of the vitreous and cryf- 

_ talline humours, that the rays from any body may not fall. 
perpendicularly upon the cryftalline ; and this feems to be 
neceflary in them, fince they cannot change the figure of the 
anterior part of ther eye fo much as-we can do; and as this 
animals expofed often to too great a number of rays of light, 
fo they have no tapetum, but have the bottom of their eye 
| wholly bidick on the retina ; and in coulequante of this, fowls 
fee very ill in the, dark, 


They have no external ear: but in its place'a tuft of very 


fine feathers covering the meatus auditorius, which eafily al- 
lows the waves of found to pafs them, and likewife prevents 
duft or any infect from getting in» An external car would 


have been inconvenient in their paflage through thickets, and 


in flying, &c.. A liquor is feparated in the external part of the 
ear, or meatus auditorius, to lubricate the paflage, and farther 
prevent the entrance of any infects, &c.. The membrana tym- 


pani is convex externally; and no mufcles are fixed: to the 


bones of their ear, which are rather of a cartilaginous confift- 
 ence’;. 
. 4 3 


s 


. 


COMPARATIVE ANATOMY, 42 


esce: Any tremulous motions impreffed on the air are com- 
municated in thefe creatures merely by the {pring and elafti« 
city of thefe bones; fo, probably, the membrane is not. fo 
ftretched as in the human ear by mufcles. ‘The femicircular 
canals are very diftinét, and eafily prepared. ee 


The ANATOMY of a CARNIVOROUS BIRD: 


Vi E come next to birds of prey, and for an example fhall 
take a ftannel or jimall hawk. ‘The principal diffe. 
rence to be obferved in them, is in their chylopoietic vifcera, 
which may be accounted for from their different way of life. 
| Immediately under their clavicles, you will obferve the oe- 
_ fophagus expanded into their mg/yvies, which is proportion- 
ally lefs than in the granivorous kind, fince their food does 
not {well fo much by maceration; and for the fame rezafon, 
there is a lefs quantity of menfiruum to be found here. 

They have alfo a ventriculus fuccenturiatus, plentifully ftored 
_ with glands; fituated immediately above their ftomach, which 
we fee here is thin and mufculo-membranous, otherwife than 
in the granivorous kind; and this difference, which is almoft 
the only one we fhall find between the two different {pecies 
of fowls, is eafily accounted for from the nature of their food, 
which requires le{s attrition, being eafier of digeftion than 
that of the other kind: neverthelefs, it feems requifite it 
fhould be ftronger than the human, to compenfate the want 
of abdominal mufcles, which are here very thin. 
~The fame mechanifin obtains in this creature’s duodenum, 
that we have hitherto obferved. As being a carnivorous ani« 
mal, its guts are proportionally fhorter than thofe of the gra- 
nivorous kind ; for the reafon firft given, viz. its food being 
more liable to corrupt, therefore not proper to be long detain- 
_ed in the body ; and for that reafon it has no inteftina caeca, of 
which the other fowls have a pair. ‘The difference in their 

wings, , 
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wings, beaks, and claws, are obvious, and have been already 
za fome meafure obferved. — 


1 \ 


The ANATOMY of AQUEOUS ANIMALS. 
I. AMPHIBIOUS. 


HAS EOUS animals are generally divided into fich as 
7 have lungs and fuch as want them. ‘The firft foecies 
differ fo inconfiderably from an ox-or any other quadruped, 
that a few obfervations may be fofficient to give an idea of their 
internal ftructure; for this purpofe, we fhall firft examine that 
fpecies of them which moft refembles man in the internal 
ftructure, the tortoife. 

TORTOISE. ‘The covering of this animal | is Peal sitel of 


a fhell fo remarkably hard and firm in its texture, that aload- 


ed waggon may go over it, without hurting the fhell or the 
animal within it. In the young aniimal, this fhell grows hard- 


er in proportion as its contents expand ; and this creature ne- — 


ver changes its fhell, as fome others do ; hence it was necefla~ 
ry for it to be compofed of different pieces ;’and thefe are 
more or lefs diftin& in different animals. Its feet are fmall 
‘and weak ; and are exceedingly flow in motion. 


It has neither tongue nor teeth ; to make up for which, 


its lips are fo hard as to be able to break almoft the hardeft 


bodies. 

_ The alimentary canal very much refembles that of the ae. 
mer clafs. : 

The principal difference is in the circulation of the blood. 
The heart has two diftinct auricles, without any communica- 
tion; and. under thefe, there is the appearance of two ventricles 
fimilar in fhape to thofe of the former clafs ; but they may be 
confidered as one cavity; for the ventricle fends out not only 


the pl ona artery, but likewife ae: aorta 3 for there is a 


paflage 


4 
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| pataged in the etary: by which the ventricles communicate: 
. freely, and the blood pafles from the left into the right one.. 


From the aorta the blood returns into the right auricle, while 
that from the pulmonary artery returns to the left auricle, 
from which itis fent to the left ventricle, &c. fo that only a 
part of the blood is fent to the lungs, the reft going immedi- 
ately into the aorta ;, hence the animal is not under the ne- 
ceffity of breathing fo often as otherwife it would be. 

_ Blood-veffels. Vrom the bafe of the right ventricle goes out 


* the pulmonary artery and aorta. The pulmonary artery is 


fpent upon the lungs. The aortae may be faid to be three in 
number; for the aorta finiftra afcends through the pericardi- 
um in company with the pulmonary artery ; and afterwards © 
turns down, and fends off a confiderable branch, which fplits 


into two ; one of which joins the right aorta, while the other 


is diftributed upon the liver, ftomach, inteftines, &c.- What 
remains of this aorta runs to the kidneys and pofterior extremi- 


ties of that fide. An aorta defcendens, &c. after piercing the 


_ pericardium, runs down and communicates with the branch 


already mentioned, is diftributed upon the right kidney and 
inferior extremity, and alfo upon the bladder and parts of ge. 


—neration. An aorta afcendens, after getting out of the pericar- 


dium, fupplies the fore-legs, neck, and head. The blood of 
the fuperior part of the body returns to the right auricle by 
two jugular veins, which unite after perforating the pericar- 
dium. From the inferior part, it returns to the fame auricle 
by twolarge veins; oneon the right fidereceives the blood trom 


the right lobe of the liver; the other on the left fide receives 
_ the blood from the left lobe, and alfo.a trunk which corref- 


ponds with the inferior vena cava in other animals. ‘The pul. 

monary vefiels run “in the left auricle in the common way. 
Abjorbents. The abforbent fyftem in the turtle, like that in 
the former clafs, confifts of lacteals and lymphatics, with their 
common trunks the thoracic ducts; but differs from it in 
, having. 


_ 
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having no obvious lymphatic glands on any parts of its body; 


nor plexus formed at the termination in the red veins. 

The /aéfeals accompany theblood-veffels upon the mefentery, 
and form frequent net-works acrofs thefe veffels; near the root 
of the mefentery a plexus is formed, which communicates 
with the lymphatics coming from the kidneys and parts near 
the anus. At the root of the mefentery on the left fide of the 
fpine, the lymphatics of the fpleen join the lacteals ; and im- 
mediately above this a plexus is formed, which lies upon the 
right aorta. From this plexus a large branch arifes, which 
paffes behind the right aorta to the left fide, and gets before 
the left aorta, where it affifts in forming a very large Brite 
taculum, which lies upon that artery. : 

From this receptaculum arife the thoracic dudts. rom its 
right fide goes one trunk, which is joined by that large branch 


‘that came from the plexus to the left fide of the right aorta; — 


and then paffes over the fpine. This trunk is the thoracic duct 
of the right fide ; for having got to the right. fide of the fpine, 
it runs upwards on the infide of the right aorta, towards the 


right fubclavian vein ; and when it has advanced a little above. 


the lungs, it divides into branches, which near the fame place 


are joined by a large branch, that comes up onthe outfide of — 


the aorta. From this part upwards, thofe veffels divide and 
fubdivide, and are afterwards joined by the lymphatics of the 
neck, which likewife form branches before they join thofe from 


below. So that between the thoracic duct and the lympha= 


tics of the fame fide of the neck, a very intricate net-work ig 
formed ; from which a branch goes into the angle between 
the jugular vein and the lower part or trunk of the fubcla- 
vian. This branch lies therefore on the infide of the j jugu- 
Jar vein, whilft another gets to the outfide of it, and feems to 


terminate in it, a little above the angld between that vein 7 


and the fubclavian. 


} ? Into 


———— Oo 
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Ynto the above-mentioned receptaculum the lymphatics of 


the ftomach and duodenum likewife enter. Thofe of the duo- 
denum run by the fide of the pancreas, and probably receive 
lymphatics from it, and a part of thofe of the liver. The lym- 


“phatics of the ftomach and duodenum have very numerous 


anaftomofes, and form a beautiful net-work on the artery, 
which they accompany. From this receptaculum likewife 
(befides the trunk already mentidned, which goes to the right 
fide) two other trunks, nearly equal in fize, arife: one of 


which runs upon the left fide, and the other upon the right 
fide of the left aorta, till they come, within two or three inch- 
es of the left fubclavian vein; where they join behind the a- 


rta, and-form a number of branches which are afterwards 


joined by the lymphatics of the left fide of the neck; fo that 


a plexus is here formed as well,as upon the right fide. From 
this plexus a branch iffues, which opens into the angle be- 
tween the jugular and fubclavian vein, 

SERPENT anp-CROCODILE. The circulation in thefe 
is fimilar to'that of the turtle; but we find only one ventricle, 
The blood goes from the right auricle to the ventricle-which 
fends out the pulmonary artery and aorta; the blood from 
the pulmonary artery returns to the left auricle, that from 
the aorta going to the right auricle, and both the auricles o- 


pening into the ventricle, . 
FROG anp LIZARD. Thefe differ from the former a- 


--nimals, in having only one auricle and ventricle : and befides, 


the ventricle fends out a fingle artery, which afterwards fplits 
into two parts; one to fupply the lungs, the other runs to all 
the reft of ithe body; from the lungs and from the other 
parts the blood returns into the auricle. 


Vor, I. | 3H JL FISHES. 
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Il. FISHES. 


OF thefe we may firft obferve, that they have a very ftrong . 


thick cuticle, covered with a great number of fcales, laid one 
on another like tiles on houfes. This among other argu- 
ments is fuppofed to prove the human epidermis to be of a 
fquamous ftrudture ; but the feales refemble the hairs, wool, 
feathers, &c. of the creatures that live in air ; and below thefe 
we obferve the proper cuticula and cutis. \ 
The generality of fifhes, particularly thofe fhaped like the 
cod, haddock, &c. have a line running on each fide.. Thefe 
lines open externally by a number of ducts, which throw out a 
mucous or flimy fubftance, that keeps the fkin foft and clammy, 
and feems to ferve the fame purpofe with the mucous glands 
or duéts which are placed within many of our internal organs. 
In the next place, thefe creatures-have neither fuperior nor 
inferior extremities, as quadrupeds and fowls; for their pro- 
greflion is performed in a different way from-either of thofe 
fpecies of animals: for this purpofe they are provided with 


machines, properly confifting of a great number of elaftic 


beams, connected to one another by firm membranes, and 
with a tail of the fame texture ; their {pine is very moveable 
towards the pofterior part, and the ftrongeft mufcles of their 
bodies are inferted there. Their tails are fo framed as to con- 
tract to a narrow ipace when drawn together to either fide, and 
to expand again when drawn to a‘ftraight line with their bo- 
dies; fo, by the affiftance of this broad tail, and the fins on 
their fides, they make their progreffion much in the fame way 
as a boat with oars on its fides and rudder at its ‘tern. The 
perpendicular ‘fins fituated on the fuperior part of their body, 
keep them in aeguilibrio, hindering the belly from turning up- 
permoft : which it would readily do, becaufe of the air-bag in 
the abdomen, renee ng their belly ipecifically lighter than 
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their back ; but by the refiftance thefe fins meet with when 
inclined to either fide, they are always kept with their backs 
uppermott. : 

The beft account of this matter, we have in the treatife be- 
fore mentioned, vix. Borelli de Motu Animalium, cap. 2 5. 

It may be next obferved, that thefe creatures have nothing 
that can be called a neck, fince they feek their food in an hori- 
zontal way, and can move their bodies either upwards or 
downwards, as they have occafion, by the contraction or dila- 
tation of the air-bag ; a long neck, as it would hinder their 
progreflion, would be very difadvantageous in the element 
they live in. 

The abdomen is covered on the inferior part with a black. 
coloured thin membrane refembling our peritoneum. It is 
divided from the thorax. by a thin membranous partition, 
which ‘has no mufcular appearance ; fo that we have now feen 
"two different forts of animals that have no mufcular diaphragm. 
Thefe creatures are not provided with zecth proper for 
_ breaking their aliment into fmall morfels, as the food they ufe 
is. generally {mall fifhes, or other animals that need no tritu- 
ration in the mouth, but fpontaneoufly ard gradually diffolve 
— into a liquid chyle. ‘Their teeth ferve to grafp their prey, and 
hinder the creatures they have once catched from efcaping 
again. For the fame purpofe, the internal cartilaginous bafis of 
the branchiae, and the two round bodies fituated in the poite- 
‘rior part of the jaws, have a great number of tenter-hooks fix 
ed into them, in fuch a manner as that any thing can eafily get 
down, but is hindered from getting back. The water that is 
neceflarily taken along with their food in too great quantities 
to be received into their jaws in deglutition, pafies between” 
the interftices of the branchiae and the flap that covers them, 
The compreffion of the water on the branchiae is of confider- 


A 


The 


able ufe to the animal, as we fliall explain by and by. 
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_ The cefophagus in thefe creatures is very fhort, and fcarcely 


diftinguithed from their Romach 3 and their food lies almoft 
equally in both. The ftomach is of an oblong figure. There 
are commonly found {mall fifhes ftill retaining their natural 
form in the ftomach of large ones; but when touched, they 
melt down into a jelly. From this, and the great quantity of 
liguors poured into their ftomachs, we may conclude, that die 
geftion is folely brought about in them by the diffolving power 
of a menftruum, and that no trituration happens here. 

~The guts of thefe animals are very fhort, making only three 
turns; the laft of which ends in the common cloaca for the 
faeces, urine, and femen, fituated about the middle of the in- 
ferior part of their bodies. 

To that fubftance which I call pancreas, fome give the name 
of inteftinula caeca ; it confifts of a very great number of {mall 
threads, like fo many little worms, which all terminate at laft 
in two larger canals, that open into the firft gut, and pour in-= 
to it a vifcous liquor much about the place where the biliary 
duéts enter. That kind of pancreas formed, of inteffinula caeca 
is peculiar to a certain kind of fithes; for the cartilaginous, 
broad; and flat kind, as the fkate, fole, flounder, &c. have a 
pancreas refembling that of the former clafs of animals. ‘Their 
inteftines are connected to the back. bone by a membrane ana- 


logous to a mefentery. 


‘Their liver is very large, of a whitith colour, and lies almoft : 


wholly i in the left fide, and contains a great deal of fat or oil. 

The gall-bladder is fituated a confiderable way from their 
liver 3 and fends out a canal, the cyftic duct, which joins with 
the hepatic duct juft at the entry into the gut. Some fibres are 
ftretiched from the liver to the gall-bladder ; but no body that E 
knot of has hitherto difcovered any cavity in thefe cords: fo. 


in this animal it fhould feem impoffible that the bile can be 


cay:ried into the gall bladder‘in the ordinary way ; and confe= 
pi | sie 
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gabe it mutt este be fecreted on the fides of that fac, or 
regurgitate into it from the canalis choledochus *. 

The /pieen is placed near the. back-bone, and at’a place ' 
where it is fubject to an alternate preflure from the conftric- 
tion and dilatation of the air-bag, which is fituated in the 
neighbourhood. Since, in all the different animals we have 
diffe&ted, we find the fpleen attached to fome part that may 
give it a conquaflation ; as in the human fubject and quadru- 
peds, it is contiguous to the diaphragm 3: in fowls, it is placed 
between the back-bone, the liver, and ftomach; in fithes, it 
lies on the faccus aerius: and fince we find it fo well ferved 
with blood-veflels, and all its blood returning into the liver 5 
we muft not conclude the fpleen to be an inutile pondus, only 
to ferve as a balance to the animal pro aequilibrio, but particu 
larly defigned for preparing the blood for the liver. 

The only organs of generation in this animal are two. bags 
fituated in the abdomen uniting near the podex. Thefe in the 
male are filled with a whitifh frm fubftance called the mi/t ». 
and in the female with an infinite number of little ova clufter- 
ed together, of a reddifh vellow colour, called the roe. Both 
thefe at {pawning-time we find very much diftended ; whereas 
at any other time the male organ can fcarcely be diftinguifhed 
from the female 5, nor is there any proper inftrument in the 
male for throwing the feed into the organ of the female, 
as in other creatures. I fhall not take upon me to deter- 
mine the way whereby the female {perm is impregnated ; but 
we find that the fpawn of frogs confifts of fmall fpecks 
wrapped up in a whitifh glutinous liquor; thefe fpecks are: 
the rudiments of the young frogs, which are nourifhed in that 

liquor. 


* Here we. may make the fame remark as.upon the biliary 
duéts of fowls, viz. that hepato-cyftic ducts exift in the one'as. ~~ 
well as the other... This, for example, is very. obvious in the 
falmon, where large and diftin® ducts run from the biliary: 


ducts of the liver, and open into:the gall-bladder. 
U 
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liquor till they are able to go in fearch of their food *. In the 


fame way, the ova of fifhes are thrown out and depofited in 
the fand, the male being for the moft part ready to impreg- 
nate them, and they are hatched by the heat of the fun. It 


is curious enough to, remark with what care they feek for a _ 


proper place to depofite their ova, by fwimming to the fhallow, 
where they can better enjoy the fun’s rays, and fhun the jaws 
of other large fifhes. ‘The river-fithes, again, fpawn in fome 
creek free from the hazard of the impetuous ftream. But whe- 
ther this mixture be brought about in fithes by a fimple appli- 
cation of the genitals to each other, or if both of them throw 
out their liquors at the famg time in one place, and thus bring 
about the defired mney. is not eafy to determine ;. the 
latter, I think, feems moft probable. Thefe creatures are fo 
fhy, that we cannot eafily obferve their manner of copulation, 


and we are confequently but little acquainted with their nae 


tural hiftory. Frogs, it is very evident, do not copulate ; at 
leaft no farther than to allow both fexes an opportunity of 
throwing their fperm. Early in the fpring the male is. found 
for feveral days in clofe contact upon the back of the female, 
with his fore-legs round her body in juch a manner that makes 
it very difficult to feparate them, but there is no communica- 
tion. At this time the female lays her fpawn in fome place’ 


that is moft fecure, while the male emits his fperm ice: the 


female {fpawn. 
After raifing up the black peritoneum in fithes, there comes 
in view an oblong white membranous bag, in which there ig 


nothing 


“ Snatlanzan has found, that the eggs of frogs, toads, and 


water newts, are not fecundated in the body of the female; that 
the male emits his femen upon the fpawn while it is flowing 


from the female ; and that the foetus pre exifts in the body of | 
the female ; but whether impregnation takes place in the fame 
manner in fifhes, he has not yet been able to determine, tho’. 


he feems to think it probable. See Differtations relative to the 
Natural Hiftory of Animals and Vegetables, Vol. II. ake 


) 
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\ nothing contained but a quantity of elaftic air. This is the 


. 


[wimming bladder ; it hes clofe to the back-bone ; and has a 
{trong mufcular coat, whereby it can contract itfelf. By con- 
tracting this bag and condenfing the air within it, fith can 
make their bodies {pecitically heavier than water, and fo rea= 
dily fall to the bottom ; whereas the muicular fibres ceafing 
to act, the air is again dilated, and they become. {pecifically 
lighter than water, and fo {wim above. According to the 
different degrees of contraction and dilatation of this bladder, 
they can keep higher or lower in the water at pleafure. Hence 
flounders, foles, raia or flkate, and fuch other fithes as want this 
fac, are found always grovelling at the bottom of the water ; it 
is owing to this that dead fith (unlefs this membrane has been 
previoufly broken) are found {wimming on the furface with 
their beliies uppermoft; for the back-bone cannot yield, and 


_ the diftended fac is protruded into the abdomen, and the 


back is confequently heavieft at its upper part, according to 
their pofture. There is here placed a glandular fubftance, con- 


_ taining a quantity of red blood; and it is very probable that 
_ the air contained in the {wimming-bladder, is derived from 


this fubftance. From the anterior part of the bag go out 
two proceffesor appendices, which, according to the gentlenien of 
the French academy, terminate in their fauces : Ina Variety of 
other fifhes we find communications with fome paris of the 
alimentary canal, particularly the oefophagus and ftomach. 
The falmon has an opening from the fore-end of the air-bag 


into the oefophagus, which is furrounded by.a kind of mufcu- 


lar fibres. The herring has a funnel-like paflage leading from 
the bottom of the ftomach into the air-bag ; but it is not de- 
termined whether the air enters the air-bag by this opening, or 


_comes out by it; the latter, however, feems to be the more 


probable opinion, as the glandular body is found in ail Sthes, 
whereas there are (viral without. this paflage of communi- 
cation. But in tome dikes, as the cod and haddock, I never 

could 
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could find out this communication, either by tracing them, 
pouring in mercury or water, &c. I put, it is true, a probe 
through them ; but then with the fame ftrength I could have 
put it through the fides of the proceifes. | 

At the fuperior part of this bag there are other red-colour- 
ed bodies of a glandular nature, which are connected with 
the kidneys. From them the ureters go down to their infer- 
tion in the ‘wef ica urinaria, which lies in the lower part of the 
abdomen; and the urethra is there produced, which termi- 
mates in the podex. | 

Thefe laft-mentioned parts have not hitherto been obferved 
jn fome {pecies of fifth; whence authors too haftily denied 
them in all. Thefe creatures have.a membranous diaphragnty 
that forms a fac in which the heart is contained. It is_very 
tenfe, and almoft perpendicular to the vertebrae. | 
The Aeart is of a triangular form, with its bafe downwards 
and its apex uppermoft ; which fituation it has becaufe of the 
bronchiae. 'The heart has but one auricle, one ventricle, and 
one great artery. The fize of the auricle and that of the 
ventricle are much the fame ; the artery fends out numerous 
branches to the branchiae or gills. And what i is rather curi- 
ous, this artery, inftead of fupporting all parts as in the frog, 
is diftributed entirely upon the gills, every branch terminat- 
ing there, and becoming fo extremely fimall as at lait to ef- 
cape the naked eye. : 

The branchiae lie in two large flits at each fide of the 
head, and feem to be all that bears any analogy to lungs. 
Their form is femicircular; they have a vaft number of 
ved fibrillae ftanding out on each fide of them like a fringe, 
and very much refemble the vane ofa feather. Thefe bran- 
chiae are perpetually fubject to an alternate. motion and pre{- 
fare from the water ; and we may here remark, that we have 
not found any red blood but in places fubject to this alternate 
preflure. This obfervation will help us in‘explaining 5 action 

of 
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of the lungs upon the blood. Over thefe gills there is a large 

Hap, allowing a communication externally ; by which the wa- 

ter they are obliged to take into their mauths with their food 

finds an exit without paffiug into their ftomach ; it is owing’ 
to thefe flaps coming fo far down, that the heart is faid com- 

monly to be fituated in their heads. The blood ‘is colleted 

again from the gills by a vaft number of {mall veins, fomewhat 

in the fame manner as ia our pulmonary vein ; but inftead of 
going back to the heart a fecond time, they immediately unite 

and form an aorta defcendens without the intervention of an 

auricle and ventricle. Hence a young anatomift may be 
puzzled to find out the power by which the blood is propel- 
led from the gills te the different parts of the body ; but the 
difficulty will be confiderably lefiened when we confider the 
tanner in which the blood is carried through the he from 
the inteftines in man and quadrupeds. ‘The aorta in® fthes 
fends off branches which fupply all the parts of the body ex- 
cepting the gi ils. From the extremity of thofe branches the 
blood returns to the heart fomewhat in the fame manner as 
in the former clafs of animals ; ; only there are: two inferior 
wenae cavae, whereas the former has but one. 

Abforbent fyftem in Fifbes. We thall take the Haddock as: | 

a general example for the other fifhes, particularly thofe of 
the fame fhape, will be foynd in general to agre@ with it. 

On the middle of the belly of a haddock, immediately be- 
low the outer fkin, a lymphatic veflel rans upwards from the 
anus, and receives branches from the parietes of the belly, and 
from the fin below the anus ; near the head this lymphatic 
pailes between the two pectoral fins; and having got above 
them, it receives their lymphatics. It then goes uader the 
fymphyfis of the twe bones which form the thorax, where it 
opens into a net-work of very large lymphatics, witich lie clofe 
to the pericardium, and almoft entirely furrounds the heart. 
Whis net-wérk, befides that part of it behind the heart, has a 
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large lymphatic on each fide, which receives lymphatics from 
the kidney, runs upon the bone of the thorax backwards, and _ 
when it has got as far as the middle of that bone, it fends off 
a large branch from its infide to join the thoracic duct. Af. 
ter detaching this branch, it is joined by the lymphatics of 
the thoracic fins, and foon after by a lymphatic which runs 
upon the fide of the fith. It is formed of branches, which 
give it a beautiful pénniform appearance. | 
Befides thefe branches, there is another deeper fet Aghicl 
accompanies the ribs, After the large lymphatic has been j join- 
ed by the above-mentioned vyeflels, it receives lymphatics from 
the gills, orbit, nofe, and mouth. ‘A little below the orbit, - 
another net-work appears, confifting in part of the veflels a- 
bove defcribed, and of the thoracic du@. This net-work is 
wery complete ; fome of its vefiels lie on each fide of the muf- 
cles of the gills ; and from its internal part, a trunk is fent 
out which terminates in the jugular vein. Beth ' 
The la&leals run on each fide of the mefenteric arteries, a- 
naftomofing frequently acrofs thofe veflels. The receptaculum 
into which they enter is very large, in proportion to them; 
and confifts at its lower part of two branches, of which one 
lies between the duodenum and ftomach, and runs.a little way 
upon the pancreas, receiving the lymphatics of the liver, pan- 
creas, thofaiof the lower part of the ftomach and the lacteals, 
from the greateft part of the imall inteftines. The éther 
branch of the receptaculum receives the lymphatics from the 
reft of the alimentary canal. The receptaculum formed by 
thefe two branches lies on the right fide of the upper part of — 
the {tomachy and is jomed by fome lymphatics in that part, . 
and alfo by fome from the found and gall-bladder, which in 
this fifh adheres to the receptacuium. . Uhis. thoracic duct 
rilees its rife from the receptaculum, and lies on the right fide 
of the cefophagus, receiving lymphatics from:that part; and 
punning up about half en inch, it divides into two duds, one 
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of which pate over the Sipe to si: left fide, and the 
other goes firaight upon the right fide, pafles by the upper 
part of the kidney, from which it receives fome {mall branches, 
and foon afterwards is joined by a branch from the large lym- 
phatic that lies above the bone of the thorax, as formerly men- 
tioned; nearthis part it likewife fends off a branch to join the 
duct of the oppofite fide; and then, a little higher, is. joined: 
by thofe large lymphatics from the upper part of the gills, 
> and from the fauces. 

The thoracic duét, after being soined by ne veffels, com- 
municates with the net-vork near the orbit, where its lymph» 
is mixed with that of the lymphatics from the pofterior - part 
of the gills, and from the fupérior fins, belly, &c. and then — 
from this net-work, a veffel goes into the jugular vein juft be- 
low the orbit. - This laf veffel, which may be called the ter- 
mination of the whole fyftem, is very fmall in proportion to 
the net-work from which it rifes; and deed the lymphatics 
of the part are fo large, as to ex Spee by far the ne e¢ of the 
-fanguiferous veilels. 

The thoracic duct having paffed under the oefophagus 
from the right, runs on the infide of the vena cava of the 


left fide, receives a branch irom its fellow of the oppofi 


o1te 
fide, and joins the large lymphatics which lic on the left 
fide of the pericardium, and a part of thofe which lie be- 
hind the heart ; and afterwards makes, together with the lym- 
phatics from the gills, upper fins, and fide of the fith, a net - 
work, from which a vefiel pafies into the jugular vein of this 
fide. In a word, the lymphatics of the left fide agree exactly 
with thofe of the right fide above deferibed. Another part of 
the fyftem } is deeper-feated, lying between the roots of the {pi- 
nal procefles of the back-bone. This part confifts of a large 
trunk that begins from the lower part of the filh, and asit af- 
cends, regeives branches. from the dorfal fins and adjacent 


parts 
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parts of the body. It goes up near the head, and fends a branch 
to each thoracic duct, near its origin. 
The brain in fithes is formed nearly in the fame way aie 
of fowls; only we may obferve, that the pofterior lobes bear 
a greater proportion to the anterior. ; 
Their organ of /melling is large 5 and they have a power 
of contracting and dilating the entry into their nofe as they 
have occafion. It feems to be moftly by their acute {mell that 
they difcover their food : for their tongue feems mot to have , 
been defigned for a very nice fenfation, being of a firm carti- 
Taginous fubftance; and common experience evinces, that their 
fight is not of fo much ufe to ia as their fmell in fearch- 
ing for their nourifhment. If 5 you throw a frefh worm into 
the water, a fifh will diftinguith it at a confiderable diftance ; 
and that this is not done by the eye, is plain from obferving, © 
shat after the fame worm has been a confiderable time in the 
water, and loft its odour, no fifhes will come near it "but af 
you take out the bait, and make feveral little incifions into it, 
fo as to let out more of the odoriferous effluvia, it will have 
the fame effect as formerly. Now it is certain, had the crea- 
tures difcovered this bait with their eyes, they would have 
come equally to it in both cafes. In -confequence of their 
finell being the principal means of difcovering their food, we 
may frequently obferve their allowing themfelves to be car- 


ried down the flream, that they may afcend again leifurely 
againft the current of the water ; thus the odoriferous parti- 
cles {fwimming, in that medium, being applied more forcibly 
to their {melling organs, produce a ftronger fenfation. 2 

The optic nerves in thefe animals are. not confounded with 
~ one another in their middle progrefs between their origin and 
the orbit, but the one paftes over the other without any com-_ 
munication; fo that the nerve that comes’ from the left fide’ 


of the brain goes cittingtly to the right eye, and vice vera. 
Indeed 
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baa: it aceite ae not to be hebefary for the optic 
nerves of fifhes to have the fame kind of connection with each 
other as thofe of man have: for their eyes are not placed in’ 
the fore part, but in the fides of their head; and of confe- 
quence, they cannot fo conveniently look at any object with 
both eyes at the fame time.» | 

The lens cryffallina is here a complete fphere, and more 
denfe than in terreftrial animals, that the rays of light com- 
ing from water might be fufficiently refracted. 

As fifhes are continually expofed to injuries in the uncertain 
element they live in, and as they are in perpetual danger of bes ~ 
coming a prey to the larger ones, it was neceflary that their 


_ eyes fhould never be fhut ; and as the cornea is fufficiently 


wafhed by the element they live in, they are not provided 
with palpebrae: but then, as in the current the eye muft be 
expofed to feveral injuries, there was a neceflity that it fhould 
be fufficiently defended ; which in effect it is by a frm pellu- 
cid membrane, that feems to be’a continuation of the cuticu- 


| la, being ftretched over here. The epidermis is very proper 


for this purpofe, as being infenfible, and deititute of veilels, 
and conf=quently not liable to obftructions, or, by that means,. 
of becoming opake. In the eye of the fkate tribe, there is a 
digitated curtain which hangs over the pupil, and may {hut 


* out the light when the animal refts, and it is fimilar to the 


tunica adnata of other animals. 

Ear of Fifpes. Although it was formerly much doubted whe- 
ther fifhes pofleffed a fenfe of hearing, yet there can be fittle 
doubt of it now ; fince’it is found that they have a complete 
organ of hearing as well as other animals ; and likewife, as the — 
water in which they live is proved to be a good medium. Fithesy,, . 
particularly thofe of the fkate kind, have a bag at fome dif- 
tance behind the eyes, which contains a fluid and a foft cre- 
taceous fubftance, and fupplies the place of veftibule and coch- 
lea. ‘There is ; nerve diftributed upon it, fimilar to the portio 

mollis 
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mollis in man. They have femicircular canals, which are filled 
with a fluid, and communicate with the bag : they have like’. 
wife, as the prefent Profeffor of anatomy here has lately difco- 
vered, a meatus externus, which leads to the internal ear. The 
cod fith, and others of the fame fhape, have an organ of hear- 
ing fomewhat fimilar tothe former ; but inftead of a foft fub- 
{tance contained in the bag, there is a hard cretaceous ftone. ’ 


ai HE , ANATOMY or INSECTS. 


s infe€tsand worms are fo exceedin gly numerous, it would 
_ be endlefs to examine all the different kinds, nor would 
it ferve any ufeful purpofe to the anatomift. We fhall there- 
fore be content with making a few general obfervations, and 

| thefe chiefly on the ftruCture of their body ; leaving the variety 
of their colour, fhape, &c. to the naturalift. Infects differ from 
the former clafles, by their bodies keing covered with.a hard 


cruft or feale, by their having feelers or antennae arifing from 
their head, and many of them breathing the air through lateral 
pores. AAs to the dhape of their bodies, though it fomewhat 

_ differs from that of birds, being in general not fo tharp before, 

- to cut, and make way through the air, yet it is well adapted to 
their manner of life. The bafe of their bodies is not formed 
of bone, as in many other animals, but the hard external co- . 
vering feryes them for {kin and bone at the fame time. Their 
feelers, befide the ufe of cleaning their eyes, area guard to 

_ them in their walk or flight. Their legs and wings are well 
fitted for their intended fervice; but the later vary fo much 
in different infects, that from them naturalifts have given — 
names _to the feveral orders of the clafs. As, firft, the 

Coleoptera, 
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Coleoptera, or beetle tribe, which have a cruftaceous elytra 
or fhell, that fhuts Stata and forms a longitudinal future: 
down their back. 

* Hemiptera—as i in cimex, cockroach, bug, &c. which have the 
upper wings half cruftaceous, and half membranaceous ; not 
divided by a longitudinal future, but incumbent on each other. 

Lepidoptera—as the butterfly, have four wings eovered with 
fine {cales in the form of powder, 

Neuroptera—as the dragon-fly, fpring-fly, &c. fae four 
membranaceous tran{parent naked wings, generally reticulated. 

Hymenoptera—as wafps, bees, &c. have four membranace- 
ous wings, and a tail furnifhed with a fting. 

Diptera—as the common houtle-fly, have only two Wings. 

Aptera—as the lobfter, crab, {eorpion, fpider, &c. have no ~ 
wings. . au AM 

The ftructure of the Eye in many infeéts is a moft datos 
piece of mechanifm. ‘The outer- -part is remarkably hard, to 
guard again{t injuries ; and has commonly a reticular appear 
ance, or the whole may be’ confidered as an aflemblage of 
fmaller eyes; but whether they fee objets multiplied before 
them, has not yet been determined. 

Linnaeus, and feveral others following him, deny the exift- 
ence of a Brain in thefe creatures. But it is certain, ‘that at 
jeaft a number of the larger kinds, as the lobfter, crab, &c. 
have a foft fub{tance fimilar to the brain, from which the op- 
tic and other nerves take their rife ; befides, when this fub- 
fiance 1s irritated, the animal is thrown into convulfions ; 
hence we would conclude, that infeéts have a brain as well as 
the former clafles, although this is fmaller in proportion ta 
their bodies. . 

Their Ear has been lately difcovered to be placed at the 
root of their antennae or feelers, and can be d likinGly feen in 
fome of the larger kinds, as the.lobfter. 


They 
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They have a Stomach, and other organs of digeftion; and 
it is curious, that in fome, as the lobfter, the teeth are found 
in the ftomach. | . 

They have a heart and blood-veflels, and circulation is car- 
sied on in them fo 
blood is without red 
lourlefs. In the lobft 
a piece of the fhell is 


what as in the former clafs; but the 
buleg ; or, as naturalifts fpeak, is co- | 
and others of the larger kind, when 
ken, the pulfation of the heart is 
{een diftin¢tly, and that fometimes for feveral hours after it 
has been laid bare. 

» Lungs. The exiftence of thefe has been denied by ine 
authors. But late experiments and obfervations fhew, that no 
fpecies want them, or at leaft fomething fimilar to them ; and 
in many infects, they are larger in proportion than in other 
animals ; in moft of them, they lie on or near the furface of 
their body ; and fend out lateral pores or tracheae, by which, 
if the animal is befmeared with oil, it is inftantly fuffocated. 

Generation. The fame difference in fex exifis in infects as 
in other animals, and they even appear more difpofed to in- 
creafe their fpecies, many of them, when become perfe@, 

feeming to be created for no other purpofe but to propagate, 
Thus the filk-worm, when it arrives at its perfect or moth- 
ftate, is incapable of eating, and-can hardly fly ; it endeavours 
only to propagate its ipecies: ; after which the male immedi« 
ately dies, as does the female as foon as fhe has depotited her 
eggs. 

Befides thofe of the male and female, a third fex exifts in 
fome infects which we call weuter. As thefe have not the dif- 
tinguifhing parts of either fex, they may be confidered as 
eunuchs or infertile. We know of no inftance of this kind in 
any other clafs of animals ; and it is only found among thofe 
infetts which form themfelves into focieties, as bees, wafps, 
and ants; and here thefe eunuchs are real flaves, as on them 


‘ 
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lies the whole baliaete of the economy. No hermaphrodites 
as yet have been difcovered among infects, 

Many have imagined that the generality of infedts were 
_ merely the production of putrefaétion, becaufe they have been 
obferved to arife from putrified fubfances ; but a contrary 
opinion is now more generally adopted ; and it is certain, that 
if putrid bodies be fhut up in a clofe veffel, no infects are ever 
generated unlefs their ova have been originally depofited there. 

They are oviparous animals, and lay their eggs in places 
moft convenient for the nourifhment of their young; fome in 
water, others in flefh ; fome in fruit and leaves ; while others’ 
make nefts in the earth or in wood, and fometimes even in the 
hardeft ftone. The eggs of all infects firft become (/arva) ca~ 
terpillar or maggot ; from which they are changed into (pupa) _ 
chryfalis or aureliae, fo named from their being inclofed in a 
cafe ; and thefe dying, or feeming to die; the (zmago) fly, or 
butterfly, or perfect ftate, fucceeds 5 and during each of thefe 
changes their appearance differs wonderfully, 4M 


OF WORMS. — 


ITH ref{pect to this clafs of animals, they have charac- 
ters correfponding with thofe of the former tribe, bug 

- are Y dipinilithad from them by having no antennae, and in 
being furnifhed with tentacula. 

Many of them, particularly thofe without fhells, are re~ 
markably tenacious of life, fometimes capable of being new 
formed from a part which may have been feparated. By 
much the greater number of them are deftitute of head, ears, 
nofe, eyes, and feet. 

Some of thofe in the firt order, as the common round 
worms, have a vafcular and nervous fyftem, with the parts of | 
generation, which can be diftinctly feen. Some, as the cuttle 

Vor. Hg. Kkk fith, 
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fifth, form a kind of connection between fifhes and worms, in 
pofleffing gills but wanting fins, &c. while others, as thofe of 
the loweft order, or zoophyta, join the properties of the ani- 
mal and végetable kingdom together. 

The clafs is divided by ea eae &c. into the following or- 
ders, viz. 

Inteftina—as the earth worm, leech, &c. which are the moft 
fimple animals, being perfeCHy naked, and without limbs of 
any kind. es 7 

Mollufea—as the naked fnail, fea ftar, cuttle fifh; which 
are likewife fimple animals without any fhell, but they are. 
brachiated or furnifhed with a kind of limbs. , 

Teftacea—as the fnail, oyfter, &c. which have the fame 
characters as the former order, but are covered with a fhell, 

and include the greater part of what we commonly call fhell» 
fith. 

Lithophyta—as corals, madrepores, &c. which are compound — 
animals fixed upon a calcareous bafe, conftructed by the crea- 
tures themfelves. “ 

3 Zoophyta—as the {ponge, polypus, &c. Thefe are likewife 
compound animals, furnifhed with a kind of flowers, and hav- 
ing a vegetating root and item. 

Some of thefe creatures inhabit the earth, aor live on the 
reft of the animal or on the vegetable kingdom, and many are 
found in the hardeft ftones; while an innumerable tribe of 
them live in the waters. In general, they are faid to be of the 
hermaphrodite and oviparous kind ; while the loweft clafs, as 
the polypi, in a great meafure refemble the vegetable kingdom 
in their manner of growth: but for the propagation of thefe. 
animals, as well as of the others of this clafs, we refer the. 
yeader to the various books wach have lately been written 
¢n natural hiftory, 
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SHORT ACCOUNT 
OF THE 


BURSE MUCOS&. 


Ar the Burfe Mucofe are organs which form a very curious 
part of our ftru@uré, a perfet knowledge of them will 
frequently be found ufeful in practice ; yet, notwithRtanding the 
neceflity of being well acquainted with thefe material parts of 
the human frame, anatomifts; even the lateft and moft accurate; 
_ have not paid that atteution to the fubject which its importance 
feems to require. 


It is oral known that the tendons of the muifcles; at the wrifts 
and ankles, and in their courfe along the fingers and toes, are 
conducted 


. 


OF chiefly; fome between. contiguous tendons; ‘or between elt | 
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conducted in fheaths. Winflow obferved, that thefe theaths 
were lined with thin and fmooth. membranes ; and Albinus re- 


marked, that where thefe ligamentary fheaths were abfent, facs 


Were frequently interpofed between the tendons and the bones 
over which thefe tendons moved. ‘To thefe facs, he gave the 
name of Burfe' Mucofe s and in his admirable work, the Hiftory 
of the Mufcles, he defcribes feveral of them. Dr Monro thinks, 
and not without jut grounds, that Winflow had not fufficiently 
examined the extent and: ftruGture of the membranes linm¢ the 
ligamentous fheaths of the tendons; and he alfo makes it ap- 


pear, that Albinus did not perceive, as is really the cafe, any 


fimilarity between thefe membranes and the facs which he de- 
fcribed under the natné of Burfe Mucofe. Some of the. later 
anatomilts, Profeflor Monro thinks, have not fufficiently attend= 
ed to Albinus’s difcovery ; and that othevs, efpecially the learn- 
ed Haller, have miftaken the nature of the Burfz, fuppofing 
them to be formed of cellular membrane,. like that which co- 
vers the belly of the mufcles; while the greater number of the 
Jater writers: on anatomy have contented themfelves with re- 
peating the defcription given by Albinus, and have never at- 
tempted to throw farther light on the fiBject. 


The Burfe Mucofe are only to be: found in the extremittés par 
the body ;: they are in all 140, 33 in. each fupérior, and 37 in- 
each inferior extremity. 


Many of them are: placed: onthe inner fides of the tendons,. 
between thefe and the bones. Many others cover not only the 
inner bat the outer fides of the tendons, or are interpofed be 
tween the tendons and external parts; as well: as. between: jon’ 
and the bones. 


Some are fituated between the tendons and external parts only 
tendons ‘and the ligaments:of the joints: 


& 
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A few fuch facs are interpofed where the procefles of hehes ! 
play upon the ligaments, or where one bone plays upon ano- 


ther. ‘ 


Where two or more tendons are contiguous, and afterwards 
feparate from each other, we generally find a common burfz 
divided into branches, with which it communicates ; and a few 
burfz of contiguous tendons communicate with each other. 


Some burfe, even in young and healthy children, communi- 


3 cate with the cavities of the joints ; and in many old perfons I 
shave obferved fuch communications formed by ufe or worn by 


fridion, although there had been no lamenefs nor complaint of 
pain made by the perfon on that account during life. 


There is fome little difference, in different perfons, as to the 
manner in which contiguous facs communicate with each other, 
or with the cavities of the joints: And, particularly, I have obt 
ferved, that a burfa as large as a hen’s egg, which is placed be- 
hind the tendon of the extenfors of the leg, in fome perfons has 
no communication with the cavity of the joint of the knee ; but 
in the greater number of children, as well as adults, although I 
obferved the appéarance of a /eptum, or the root of one, yet I 
found the opening large enough to allow one or two fingers to 


_ pats from the burfa into the joint. 


We are at firft fight ftruck with the refemblance which the 
Rructure of the burfae bears to that of the capfular ligaments of 
the joints ; and the more attentively we purfue the comparifon,. 
the more juft and perfect their agreement will be found. 


1. The internal membrane of the ligaments of the joints; like 
that of the burfae, is thin and denfe. 

2. It is conneated to “thi ‘external ligaments by the common 
cellular Sagan 


3» Between 
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3. Between it and the bones, layers of cartilage or the triiytte 
lar cartilages are interpofed. 


4. At the fides 26 the joint, where it is not fubje&ted to violent 
preflure and friction, the adipofe fubftance is connected with the 
¢ellular membrane. . 


5. Within the cavities of the joints we obferve maffes of fat 
projecting which are covered with fimilar blood-veffels, and 
with fimilar fimbriae or fringes hanging from their edges, 


6. In the knee we may obferve the upper part of fuch a mats 
of fat, forming what has been called the mucilaginous gland of the 
joint ; and the under part of it projecting into the burfa, behind 
the ligament which ties the patella to the tibia. 


7. The liquor which lubricates the burfae has the fame colour, 
confiftence, and properties, as that of the joints ; and_both, as I 
have found by experiment, are affected in the fame manner by 
heat, mineral acids, 4nd ardent fpirits. 


8. In fome places the burfae conftantly communicate with 
the cavities of the joints; in others they generally do fo: From 
which we may infer a famenefs of f{tructure. 


As there is not room in this place for the whole of Dr Mon: 
-ro’s account of the Burfae Mucofae, it may be fufficient to fay, 
that the admiffion of air into thefe cavities is produ@ive of the 
worlt confequences ; this leads Dr Monro into many arguments 
_ which prove the abfolute neceflity, where arty operation requires 
an opening of thefe cavities, of preventing, as muuch as poflible, 
any admiflion of air ; and the directions which he gives for con- 
ducting the operation fo as to avoid this inconvenience are ad- 
mirable. Among other operations on which he enlarges, is 
that for the reduétion of the incarcerated hernia. He fhews 
that the cutting of the peritonaeum, er the tendons of the ab- 
gominal 


ARPRENDIX, © | 44% 


~dominal mufcles, contributes little to the fatal confequences 
which frequently attend the operation ; but that all, at leaft the - 
mott dangerous, of the bad fymptoms, arife from the opening 
of the hernial fac, and the confequent admiftion of air. He 
therefore juftly condemns the common mode, univerfally recom. 
mended, of - opening the hernial fac before cutting the tendons 
of the abdominal mufcles. After the integuments are cut 
through, and the fac is expofed to view, he advifes to cut the 
tendon and to reduce the hernia without opening it. His argu- 
ments for the propriety of this practice, and the anfwers which 
he gives to objections that may be ee againit. its are well 
fupported. 
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; A SRN YE 
jf, BDOMEN. Many lymphatic’glands contained in its cavity, 214. 
ABSORBENT fyitem, 191. Hiftory of its difcovery, 192. Of the fyf 
tem in general, 193. Particular defcription of it, 197. 

Abforbent veffels of the trunk, 203. See lymphatic veffels. 

Abforption by the lymphatic veflels treated of, 245. , 

ZEther, univerfally diffufed, cannot be applied to the animal economy, 268. 

Air, how it gets admiffion during incubation into an egg, 406, n. 

Allantois has no exiftence in human fubjeéts, 16. Its fituation and ufe in 
brutes, ib. The arguments for and againtt its exiftence in the haman f{pecies 
confidered, 344, 382. Defcription of it in quadrupeds, ib. 

Amnios, the fineft and ftrongeft of all the uterine membranes, 16. A fine 
tranfparent membrane enveloping the fetus, 8. Has no confpicuous blood- 
veffels, 41. Extended under the placenta, ib. A particular membrane of 
this kind for each foetus, ib. . 

Amphibious animals fappofed to have no other abforbent fyftem than the red 
veins, 242. Anatomy of them, 436. 

Amputations, feveral fymptoms attending them explained, 3r0. 

Anafarca, the water colleéted in that difeafe fometimes abforbed and evacuated 
by ftool or urine, 237. — : . 

Anaftomofis between the veflels of the mother and thofe of the placenta, feems 
probable from hemorrhagies following the extraction of it, 38. 

Angina occafions a pain in the teeth and ear, 290. 

_ Animal food, thofe creatures which feed on it have lefs capacious and ftronger 
bladders than others, 343- 

Animal kingdom fo nearly conineéted with the vegetable, that their limits can 
fearcely be determined, 330. 

Antrum Willefii wanting in the ftomach of a dog, 335. — 

Aorta receives the blood from the left verticle of the heart, 83. Diftributes it 
to all parts of the body, 97. Its general divifion, 98. -Examination of its 
capital or original branches, 102. 

Aqueous animals, their anatomy, 436. 

Arms, each of them has two fets of lymphatic veffels, 219: 

Arteria angularis, a branch of-the external carotid diftributed on the nofe, &c. 
106.’ 

Arteria articularis, a branch of the axillary artery diftributed on the deltoid 
mufcle, 120. ; 

Arteria axillaris, the name of the fubclavian artery, as it goes out of the tho» 
rax- and paffes under the axilla, ror, 106. : 

Arteria auditoria interna, a branch of the bafilaris diftributed on the organ of 
hearing, IIs. e 

Arteria bafilaris, the common trunk of the pofterior occipital arteries, TI4. 

Arteria biliaria, a branch of the right gaftric artery, loft in the great lobe of 
the liver, 129. ; 

Arteria brachialis, a branch of the axillary artery, running down the infide of 
the arm, 120. , 

Arteria bronchialis, a branch of the fuperior intercoftal aorta, or arteria cefos 
phoga, 116. Miftake concerning the communications of this with the prl- 
aonary artery, 17. ' 

Vor. II, 3. Arteria 
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Arteria carotis externa, a branch of the great carotid trunk, diftributed on ‘the’ j 
external parts of the head, Tos. 


"Arteria carotis interna, a branch of the gi eat carotid’ trunk, diftributed on the 


internal parts of the head, and entering through the os petrofui, 108. 

Arteria czliaca, a branch of the aorta defcendens, diftributed on the ftomach, 
liver, and {pleen, 127. 

Arteria cervicalis, a branch of the fubclavian ‘artery, diftributed on the neck, 
413. 

Arteria circumflexa externa, the ext ternal branch of the crural artery, running 
on the upper fide of the thigh, 142. 

Arteria circumflexa interna, another branch of the crural artery, and fupplying 
many of the mufcles of the thighs, 143. . 

Arteria colica fuperior, a branch of the fuperior neeager artery, forming a 
communication with the mefenterica inferior, 132. 

Arteria colica finiftra, a branch of. the inferior mefenteric, running along the 
laft portion-of the colon, 133. 

Arteria cubitalis; a branch of the brachialis, running down the infide of the cul- 
bit, 122. 

Arteria Diaphragmatica, a branch of the aorta. defcendens, or caliac artery, 

. running along the concave fide of the diaphragm, 127. 

Arteria duodenalis, a-branch of the right gaftric artery, running along the fide 
of the duodenum next the pancreas, 129. 

. Arteria epigaftrica, the internal: branch of the iliac anaftomofing with the mam- 
maria interna, 137. 

Arteria epiploica, a branch of the fplenic artery; diftributed on. the omentum, , 
130. 

Arteria gaftrica, the rornGeny, of the ftomach, 128. See arteria ere coro- 
naria. 

Asteria gaftrica dextra, a branch of. the hepatic artery, pall ng behind the py- 
lorus, 129. 

Arteria gaftrica major, another name for the preceding, 

Arteria ‘eaftrica minor, the fame with the gaftrica finiltra. 

Arteria gaftrica finiftra, a branch of the fplenic artery, running along the great 
curvature of the ftomach, 130. 

_ Arteria gaftrica fuperior, the fame with the ventriculi coronaria. 

’ Arteria ‘glutza, the fame with the iliaca pofterior, diftributed on the gluteus 
maximus and medius, 139. a oh 

Arteria gutturdlis inferior, 112. The fame-with the trachealis. 

Arteria gutturalis fuperior, a branch of the external carotid, diftributed on the | 
larynx and thyroid glands, 105. 

Arteria hzmorrhoidalis externa, a branch of the pudica interna, going to the 
f{phinéter ani, 140. 

Arteria hemorrhoidalis interna, a branch of the inferior mefenteric; diftributed: 
on the re€tum, 133. 

Arteria) hemerrhoidalis media, a branch of {the pudica interna, difabuted on: 
the rectum, 34. More frequent in women than men, ib. 

Arteria hepatica; a branch of the celiac, running on the upper and inner part 
of the pylorus, 128. 

Arteria’ hypogaftrica, the fame with the iliaca interna, diftributed on the vit= 
cera of the pelvis, &c. 103. Much fmaller in proportion in 1 adults than ip 
children, 137. 

Arteria inteftinalis, the fame with duodenalis. 

Arteria intercoftalis fuperior, a branch of the aorta or fabelavian, diftributed on — 
the intercoftal mufcles, 117. 

Arteria labialis, a branch of the external carotid, diftribated ‘on the mufcles of 
the lips, 106, 


Arteria 
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| Arteria iliaca pofterior, the fame with-the glutea. hs 


Arteria iliaca minor, fometimes a branch of the glutwza, diftributed on the iliac’ 
mufcle and os ilium, 138. © t ‘ 

Arteria ilio lumbaris, the fame with iliaca minor. \ 

Arteria mammaria interna, a branch of the fubelavian, ran: ning down behind 
' the cartilages of the ribs, 112, 

Arteria maxillaris ex cterna, the fame with the labialis. 

Arteria maxillaris interna, a large branch of the external carotid, fending off 
-a great number of other branches, : 06. A Int of its moit confideralsle 
branches, 107. 

Arteria mediaftina,:a branch of the fubclavian, diftributed to the mediaftinum, 
II2. . 

Arteria meningea pofterior, a branch of the bafilaris, going to: the Avneke part of 
the dura mater, &c. 115. 

Arteria mcleniverics inferior, a branch ef the aorta-defcendens,: branched out 
moftly.on the colon, 132. ; 

‘Arteria mefenterica fuperior; a branch of the aorta defcendens, fubditided into 
a great many fmaller branches {pent on the inteftines, 131. 

Arteria obturatrix, a branch of the hypogaftric perforating the obturator oie 
cles, 141. 


- wrteria occipitalis, a branch of the maxillaris interna, going to the integuments 


of the os occipitis, 107. 

Arteria occipitalis pofterior, a branch of the vertebral artery, entering the cra~ 
nium and piercing the dura mater, «14. 

Arteria ophthalmica, a branch: of the internal carotid, diftributed on the eye, 
5 ie) 

Autebn pericardia, a braneh of the fubclavian, running down on the Pere 
dium to the diaphragm, 111. 

Artetia peronza pofterior, a fmall‘branch of the poplitea, 144. 

Arteria poplitea, the name-of the crural. artery, after pafling through the hol- 
‘low of the ham, 143. 

Arteria profunda, the middle branch.of the crural artery, running down the in- 

fide of the thigh, rz. 

Arteria pudica externa, a Bianth of the hypogattri ic, diftributed on-the parts of 
generation, I40. 

‘Arteria pudica interna, another beaiieh of the hypogaftric, 140. 

“Arteria pulmonalis, the great’artery receiving the blood from the right ventricle 
of the heart, 98. 

Arteria pylorica, a branch of the hepatic artery, diftributed on the pylorus, 
129. \ 

Arteria ranina, a branch of the external carotid, fent to the mutcles of the 
tongue and os hyoides, tos. 

Arteria radialis, a branch of the brachialis, running .down the outfide of the 
atm, 125. Its pulfe felt at the wrift, ib. . 

Asteria feapularis externa, a branch of the axillary, going to the articulation of 

the feapdla with the os humeri, 11g. 

Arteria {capularis interna, anther branch’ of the fame, running backward 
among the mufcles, 119. ‘K 

Arteria fcapularis inferior, a branch of the axillary, running along the ingetion 
margin of the fcapula, 119. 

Arteria {ciatica, a branch of the iliac, 139, f 

Arteria {plertica, a branch of the cxliac artery going ; to the fpleen, 130. 

Arteria fubclavia, 4 large branch of the aotta, Tii, 

Axteria fublingualisy. the fame with the ranina. 

Arteria furalis, the fame with the tibialis pofterior, 145. nf 

Aitteria thoracica fuperior, a saison branch’ of the Rabddviea IT9. 
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Arteria tibialis anterior, a branch of the poplitea, running between ter sta 

_ and fibula, 144. 

Arteria tibialis pofterior, a branch of the poplitea, running down the back pert 
of the leg, 145. 

Arteria trachealis, a branch of the fubclavian, diftributed on the trachea, 11% 

Arteria thymica, a branch of the fubclavian, fent to the thymus, 141. ; 

Arteria vaginalis, a branch of the hamorrhoidalis media, and going to the va+ 


gina, 141. 
Arteria ventriculi coronaria, a branch of the czliac, diftributed on the ftomach, 
128. ; 


Arteria yertebralis, a confiderable branch of the carotid, 113. 
Arteria uterina, a branch of the hypogaftric, fpent on the uterus and parts of: 
generation, TAl, ¥ 
Arteriz adipofx, branches of the fpermatic arteries, fent to the kidneys, rg 
Arteriz articulares, branches of the poplitza, fent to the knee, 143. 
Arteriz cardiace, branches of the aorta, diftributed on the heart, 103: 
Arteriz carotides, two large branches of the aorta, 104. 
Arteriz capfulares, branches of the aorta, fent to the renal glands, 134. 
Arteriz crurales, the name of the iliac arteries at their entering the thighs 
142. 
_ Arteriz gattro-epiploicz finiftre, branches of the gaftric artery, fent to the 
omentum, I30. 
Arterig iliace, the two inferior terminating branches of the aorta, 136. 
Arteriz intercoftales inferiores, branches of the defcending aorta, 117. 
Arteriz lumbares, branches of the defcending aorta, fent to the lumbar mufcles, 
135. 
Artterie efophager, branches of the aorta defcendens, fent to the cefophagus, 
It7. 6 
Arteriz phrenicz, fee arteria diaphragmatica. - 
Arteriz pancreatice, branches of the fplenica, fent to the pancreas, 130. 
Arterie facre, branches of the defcending aorta, diftributed to the atau &e. 
135: ‘ 
Arteria facro lateralis, branches of the hypogaftric artery, fent to the nerves 
_ and membranes of the os facrum, 138. 
Arteriz fpinales, branches of the vertebrales, running down the fore and back 
parts of the medulla fpinalis, r15. 
Arterie veficales, branches of the hamorrhoidalis media, &c. {pent on the blad- 
der, I4I. 
Arteriz stihalieclos branches of the aorta or iliac arteries of the foetus in ute- 
~ ro returning the blood from it, 22. Particular defeription of their courfe, 42. 
Their branches from the entire fubftance of the placenta, ib. 
Arteries become more denfe and natrow by age, 69. A general confideration 
of them, 73. May be reckoned long extended cones, ib. ‘Their diameter 
. contraéted where a branch is fent off, 74. Dilated in fome places, ib. Have 
no coat common to them all, ib. ‘Their cellular coat defcribed, 75. Have 
no tendinous coat, ib. Defcription of their mufcular and intherdialt coats, ib. 
Figure of their cavities, 77. Their elafticity and pulfe, ib. Of their ftrength, 
ib. Why aneurifms are moft frequently formed near the heart, 77. ‘Their 
large trunks difpofed in places of fafety, 78. | Proportion of icic cavities to 
their folid parts, ib. Of the general divifion of the arteries, ib. Very fre- 
quently form anaftomofes with one another, 79. Sometimes form rings 
returning into themfelves, ib. Sometimes are changed into veins, ib, Or 
into veflels of the fmaller kinds, 80. Sometimes end dn exhaling veffels, 81. 
Difcuffion of the queftion, whether there are any arteries of a lefler order 
carrying humours ‘thinner than the blood? 82. Of their common offices, 
83. Their fyftole and diaftole, 84. Propel the blood by their fyftole, ib. 
S ate i aon. 
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Effeés of the motion of the heart and arteries on the blood, 94. The retis 
cular diftributions and inofculations of the arteries prevent -ob{truction, 96. 
The arteries particularly confidered, 97. 
- Arterious nerves fuppofed to produce mufcular motign and nutrition, 266. ‘ 
Afcites, tbe water in it fometimes abforbed and fent of by ftool or urine, 2374 
Produced in a dog by tying the vena cava inferior, 240. 
Auditory nerve defcribed, 394. fy 
Axis arterix cxliace, why the trunk of the celiac artery is fo called, 128. 
Bitiatan. ae 

Beings of different orders make a beautiful gradation in nature, 321. 

Bile does not pafs through the gail bladder in living animals, 235. In the fto~ 

mach frequently occafions vomiting, 300. - : 

Birds, of their generation, 32, 33, 46. Formerly fuppofed to have no lym-~ 

phatics, 242. 

Anatomy of a carnivorous bird, 421. | 

Bladder of a dog, why different in fhape from that of the human {pecies, 342. 

Miftake of anatomifts concerning its figure in man, ib. More mufcular in 
carnivorous animals than others, and why, 343. 
Blood, how circulated through the foetus, 52. Cannot pafs through the lungs, 
53. At firft paffes direétiy into the aorta, ib. Then from the right auricle 
dire@ly into the left, through the foramen ovale, 54. . Never flows from the 
finus of the left to that of the right auricle, ib, By what means the lungs 
of a foetus are kept free of an overcharge of blood, 55. Adtion of the blood 
on the arteries, 3. Conttantly fills the arteries of a living perfon both in 
, their fyftole and diaftole, ib, A fmall quantity fent into the arteries at each 
pulfation-of the heart, ib. Obftacles preventing too great velocity of the 
blood’s motion, 86. Other. caufes by which theie obftacles are leffened, ib. 
AGion of the blood on the veins, 87. Precautions of nature to prevent the 
blood from concreting in them, 91. Calculation of the time in which an 
ounce of blood fent out from the heart returns to it again, 92. Effects of 
the heart and arteries. upon it, ib. Canfes by which they are enabled to 
produce thefe effects, 93. Whether the heat of the blood proceeds from its 
motion, 94. The quick motions of the blood tend to fanguification, and the 
flower to fecretion, 97. ‘Iranfudation of blood in a dead body, no argument 
for it in a living one, 238. 
Blood globules move quicker in the fmall veflels than by calculation they ought 
to do, 86. One of them only can pafs the mouths of the fmalleft veffels at 
atime, 96. Are of a flat and circular figure, according to Mr Hewfon, ib. 
Bones are prefent in the primeval foetus, 47. May be formed out of mem-< 
| branes, 50. Increafe of length in che long bones occafioned by the aétion 
of the arteries, 51. The flat bones originate from fomething of a membran- 
ous nature, ib. Are liable to change, 66. Sometimes become foft, ib. 

Bony juice, proofs of its being interpofed between tke primeval fibres, gr. 

Exfades from the fubftance of a broken bone, may be extracted by a chemi-~ 
cal analyfis, and is poured round the joint in an anchylofis, ib. Is alo lia- 
ble to be changed, 67. 

Bourfe noir, the name of a black triangular purfe in the eyes of fowls, 420. 1s 
connected with the humours of the eye, ib. Conjectures congerning its ufe, 
ib. ee i 
Brain in the foetus large and fluid, 47.. Probably has abforbent veffels, though 

they cannot eafily be difcovered, 216. Much imaller in quadrupeds than in 

man, though divided in a fimilay manner in them, 358. Why their brain 

is fmaller, ib. 
Brain and nerve fimilar to other glands and their excretories, 264. 
Bronchial glands probably fecrete a’ mucus, and not a lymph, ato, 
Burfe mucofa deferibed, 443. 


A 


a54 | YN Di EVX. 


Cc 

Canalis arteriofus, a camal in the foetus communicating between the pulmonary 
artery and aorta, 22. 

~Capfula Gliffoni, a membranous fheath enveloping the vena ae 129. 

Carnivorous bird, anatomy of one, 421. 

Carotid arteries, | ie arteriz carotides, and arteria carotis exer and interna. - 

Cartilages, how changed into bones, 50." 

Carunculez myrtiformes, how produced, 27. 

Cauda equina when cut, yields a vifcid liquor, 270. No argument canbe aire 
from thence concerning the vifcidity of the nervous liquor, ib. 

Cerebrum and cerebellum ‘confifts of a cineritious or cortical, and of a medul- — 
lary part, -with veffels paffing from the one to the other, 249: 77 

‘Chewing the cud, fee rumination. 

Children fometimes born without brains, 256. 

Chorion, one of the enveloping membranes of ‘ete foetus, 8. Very thin and 
tranfparent, ib. Adheres clofely to the placenta, and gives a coat to the 
umbilical cord, 16. Falfe chorion confifts of two diftiné layers, 8. 

Chorion leve, a white opaque membrane, not vafcular, lying under the me 
chorion, 4Y. 

-Chyle, its properties previous to a mixture with the blood, 223. Abforbed 
into the laéteals by the adhering villous coat, through fmall openings in each 
of the villi, by the force of capillary attraction, 224. Opinion of Haller and 
others concerning the caufes of its motion, ib. Does not geagye hi | change 
its nature when mixed with the blood, ib. 

Cicatrices have a progreflive growth as well as thofe parts of the body which 
never were divided, 6%. 

Circulation of blood, how carried on in the foetus, 52. How carried on in ae 
foetus of a cow, 383. See blood, foetus, and cow. 

‘Circulation of the nervous fluid confidered, 266. 

Cock, anatomy of one, 395. Its cefophagus, ib. How digeflion is performed, 
396. Pebbles fwallowed for this purpofe, ib. Denied by Spallanzani, ib. n. 
No argument from thence that digeftion i is thus performed in the human 
ftomach, 397. Duodenum moftly in the right fide, ib, Why the food does 
not regurgitate, 398. Small inteftines, fpleen, aiid pancreas defcribed,: ib. 
Heart wants the valvule tricufpides, 399. Peculiarities in the ftrueute of 
the lungs to anfwer the purpofes of flying, ib. Epiglottis wanting. Its Place 


probably fupplied by the mufcular fides of the rima glottidis, ib. The voice ; 


owing to the coarctation of the trachea, 400. Has no mufcular diaphragm, 
ib. Lymphatic fyftem and courfe of the laéteals, 401. Kidneys and organs 
of generation, 402. Why the cock is falgcious, ib. Has two penes, the 
exiftence of which bas‘often been denied by anatomif{ts, ib. Nutrition of 


the foetus, 404.’ Defcription of the parts about the neck and head, 457. 


Organ of | fmelling, 419. | How the organ of felling is fupplied in birds that 
grope for their food, ib. Defcription of the eyes of a cock, 419. Ear de- 
ieribed, 420. 
€od fifh have an hard cretaceous ftone in their heads, 433. 
Collateral arteries, a name for the three communicating braakbie of the bra 
chial artéry, 122. 
Coloftra, a term for the firft milk which purges the infant, 61. ih Pekin 
Comparative anatomy. Its hiftory, 316. Its ufes, 328. Aria témnitts frequent 


ly borrow the defcription of the parts of the human body from es 317 et en 


‘Conception ‘confidered, 25. 
Conglobate glands, a part of the abforbent fyftem, 193. How sis in’ hae 


lymphatic fyftem, 196. Particular defcription of them, sh wire not effen~ 


tially neceflary to the lymphatic fyftem, ib. 10 2 
Corpora olivaria, the fame with the ganglions of the nerves, 2 5 25) bees 


) 
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Corpus luteum, a-fmall hay of a yellow colour, appearing in the ovaria dur+ 
ing pregnancy, 22. Double in cafe of twins, ib. By inje¢tions it appears 

_. comppfed moftly of veffels, ib. Is produced from one of the veficles of the 
ovaria burft. in a prolific copulation, 30. * i 

Cow, anatomy of one, 379. Form of the uterus, ib. Some things, peculiar. ta: 
the fetus, ib. Chorion, 380. Allantois defcribed,. 381. The allantois ig 
incapable of corruption, ib. Arguments for and againft its exiftence in wo- 
men, ib. Amnios defcribed, 382. Does:not enter the cornua uteri, ib. Foes 
tus has two venz umbilicales, 383. Hippomanes deferibed, ib. Peculiari- 
ties in the internal: {truéture-of the foetus, ib. How the circulation is per- 
formed in the foetus, ib. Difpute concerning the ufe of the foramen ovale . 
and canalis arteriofus, 384. Kidneys, 386. ‘The creature confidered as a 
ruminant animal, 387. How the want of dentes incifores is fupplied, iby 
Progrefs of the food and changes produced onit in the different {tomachs, ib. 
Why ruminant animals require lef{s food than others, 389. Inteftines de- 
feribed, ib. Duodenum, ib. W hy cow-dung is inferior, as a manure, to that 
of horfes, 390. Spleen, liver, bladder, and organs of generation defcribed, 
ib. . Situation of the heart and aorta, 391. , 

Crocodile, circulation of the blood in it, 425. : 

Crural vein, a branch of the vena poplitea defcribed, 192, 

Cuticula and cutis of quadrupeds more elaftic thon in the human fpecies, 332, 

‘ D ; 

' Death naturally follows from the progrefs of life and growth in the human bo 
dy, 71. Rarely happens from mere old age, 72. ‘This kind of death fome- | 
times obferved in brutes, ib. Manner in which death comes on, and whem 
it is perfeét, 73. , 

Decreafe of the body cannot in any cafe begin fromthe firft conception, 66. It 
is faid to begin when the body comes to its full growth, ib. Caufe of the. 
deftru@ion of the folid parts, 67. How the decreafe is prevented from bes 
ing too rapid, ib. Decreafe begins to take place even in youth, 69. 

Delivery of women with child, by what means accomplifhed, 57. 

Democritus, his progres in anatomy, 316. A 

Derivation, a power fuppoied to bring the blood into the lower extremities of the 
foetus, 50. 

Diaphragm contains fome lymphatic glands, 215. More loofe ina dog than in 

_ the human fpecies, and why, 340. 

Dog, anatomy of one, 333. Does not {weat, ib. » But perfpires infenfibly, ib. 
n. Rabies canina peculiar to animals of the dog kind, ib. Has an omen- 
tum: reaching down to the os pubis, and why, ib. ‘From his pofture is not 
liable to herniz, 333. Difference between the fhape of his ftomach and that 
of man, 334. His inteftines much fhorter in proportion than the human, 
335- Duodenum, 336. Appendix vermiformis, 337. Ufe of the mucuos, 

_ glands on its internal furface, ib: n. Colon defcribed, 338. Reétum, ib. 
‘Two bags containing an intolerably fetid mucus near it, ib, Mefentery 
longer than in man, ib. Pancreas, {pleen, and liver, defcribed, 339. Kid- 
neys, 340. Glandule atrabiliarie, 34%. Ureters and bladder, ib. Sper~ 
matic veffels, 344. Scrotum, tefticles, and penis, 345. ‘Their manner of 
generation accounted for, 346. _Proftate glands and uteris, ib. Diaphragm 
and mammez, 357. Sternum, pericardium, and heart, 348. Thymus, 35%. 
‘Phoracic du&, ib. Lungs, 352. Dogs proved to be carnivorous from the 
form of their teeth, ib. Tongue defcribed, 353. WVelum pendulum palati, 
354. Ocfophagus, ib. Nofe, 355. Ear, ib. Eye, 356. Brain, 358. Ol. 
factory nerves and organs of fmelling, 359. Particular defcription of the 

_ mnfcles, 360. Lift of thofe peculiar to the animal, 378. 

Dropfies occafioned by an inereafed fecretion, or an impeded abforption, 225. 
Produced by the vena cava-and jugular veins.of dogs, 240, The dropfy in. 
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thefe cafes probably owing to the ruptare of lymphatic vets, Ly ae 
Duétus arteriofus, a canal in children, but a ligament in adults, 116. © 
Dudtus venofus, 2 blood.veffel of the fetus carrying part of the blood to the véé 
na cava, 22 F : 
Duédtus aquofi, a name for the lymphatic veffels, from the fuppofed identity of 
lymph and water, 194. 
Dura mater affords a ftrong coat to the nerves, 252. 
E 


Eagle, how enabled to look at the fun, 419. 


Eggs defined, 26, Firft appearance of the chick in incubation, 46. Particular. 


hiftory of the changes they undergo at that time, 404. 
Elafticity, whether the nerves perform their funétions by means of it, 257. 
Eleétrical fluid too much unknown to be applied to the phenomena of the ani- 
mal ceconomy, 268. 7 
Embryo, fee foetus. is 
Emylgent arteries, two large branches of the aorta going to the kidneys, 133+ 
Encephalon, when irritated or compreffed, occafions palfy in the nerves arifing 
from the injured parts, 55. Probably fecretes the nervous liquor, 267. 
Excretory duéts deferibed, 61. “ 
Exhaling vefiels defcribed, ib. 
Explanation of plates, 189, 197, 202, 313, 315, 312. 
F 


Face, courfe of the lymphatic veffels in it, 216. r 
Falfe water, colleéted between the chorion and amnion, or between the lamellz 


of the chorion, 17. Generally in fmall quantity, ib. May flow without in- 


jury to the woman at any time of pregnancy, ib. 
Fatnefs, how occafioned, 68. , 
Female infant, peculiarities in its ftrudture, 4. : 
Fihhes, fuppofed to be deftitute of a lymphatic fyftem, 242. Divided into 
« fach as have lungs, and fuch as have not, 33t. Their anatomy, 426. Their 
cuticle and cutis lie below their fcales, ib. Some have a line on each fide, 
te, which feems to anfwer the purpofe of mucous glands, ib. How the fwim, ib. 


Have no neck, 427. Infide of their abdomen covered by a black coloured 


membrane, ib., Peculiar conftruction of their teeth, ib. Superfluous water 
taken in with their food, paffes off by the branchia, ib. Ocfophagus very 
fhort, and fcarce to be diftinguifhed from the ftomach, 428. Digeftion per- 
formed in them by means of a menftruum, ib. Their pancreas refembles a 
multitude of {mall worms, ib. Some kinds of fifhes have a pancreas refem- 
bling that of amphibious animals, ib. Peculiarity in the {truéture of the gall- 
bladder, ib. Hepatico cyftie duéts exift in fifhes as well as other animals, 
429. Spleen fubject to the preflure of the air-bag, ib, Organs of genera« 
tion, ib. Swimming-bladder deferibed, 430. Why dead fithes rife to the 
top of the water, 431. Why flat fifhes lie at the bottom, ib. Kidneys, 
diaphragm, heart, and branchiz, 432. Their abforbent fyftem, 43 3. ‘Tho- 
racic du@t, 435. Brain, 436. Organ of fmelling, ib. Their food probably 
difcovered by means of it, ib. Experiment fhowing that they do not difeover 
it by the eye, ib. Defeription of their eyes, 437. Their ear defcribed, ib. 
Fingers fometimes endowed with fenfations like thofe of hearing and tafting, 


2 * ‘ 

ee of the body, how reftored, 67. Thofe moiftening the cavities of the 

"thorax and abdomen fuppofed to be mere water, 245. 

Foetus, pofition of it in the uterus, 23. Its peculiarities, 24. Suppofed to ex- 
it in the mother, 33. Difficulty of accounting for its affuming the human 
or any other fhape, ib. Probably does not increafe for a long time, 35- 

- Conjectures concerning the means ofits growth, ib. ° Its firft appearance is by 
foft branchy flocculi, proceeding frem the furfase of the gvam, 36° Appears 
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-as-a fhapelefs mafs on the 17th day, ib. -Has a very large head. and flender 
‘body when the parts firft begin to form, ib, Wrifberg’s hypothefis concern= 


ing the nutrition of the 


fetus, 38. Inftance of.a human fetus which fuffer- 


-ed no lofs of blood, though the mother died of an effufion of the vital Anid, 
40. The foetus undoubtedly receives its nourifhment-from firft todaft by the 
«umbilical vein, 42. Whether it receives any nourifhment by the mouth al- 
fo, 43. Few fzces colleéted, 44. ‘The bladder frequently atmoft empty, ib. 
The whole foetus originally a gelatinous matter, 45. Compofed of a great 
quantity of water with little earth, 46. Its blood perfected from the fat, ib. 
Its veflels firft appear, ib. Particularities of the primeval foetus, 47. ‘The 
“heart alone firft begins to move, ib. Its force contracted by the vifcidity of 
“the humours, .48.  Increafesin bulk “very quickly, 49. Particular defcrip- 
tion of the foetus come to maturity, 52. How the circulation .is. performed, 


22, 5% ‘Thymus very 


large, ib. Cavity of the breaftdhort, and liver very 


large, ‘53 Foetus does not re{pire in utero, 55. In fome cafes may poflibly 
draw in air from the vagina of the mother, ib. .Caufes and manner of its 
birth, 57. How the cireulation.is performed in the foetus of a cow, 383, 


cerning it, 384. 


“Poramen ovale, why elofed:up after the birth of the infant,’63. -Difpute con- 


Fowls divided into thofe that feed on grain, and fach as feed on fleth, 330, 391. 
Their anatomy, ib. -Ufes of their . feathers, ib. The firongeft ‘anuteles of 
their bodies inferted into their wings in order to fit them for flying, 392. In 
what manner they convey themfelves through the air, ib. Curious mechan- 


‘ifm of their toes, 393. 


Ufes of this mechanifm to various. birds, ib. . Of 


‘their beak, 394. Peculiarities.in their eyes, 419. Why they fee ill in the 


dark, 420. 


‘Frogs haye-only one auricle and ventricle, with a:fingle artery, 425. 


Functions explained by the hypothefis of a nervous fluid, 273. 
. es 4 


“Galen an obfcure writer on anatomy, 317. 


Gall-bladder wanting in fome animals, 340. ' 

“Ganglions, a-kind of knots on the nerves, 453+" Have thi¢ker and more num 
erous coats and larger blood-yeflels than the nerves, with longitudinal fibres, - 
ib. Conjectures concerning the ufes of them, .282. 


wGerm, fee foetus. 
~Glandula thyroidea abounds ‘in lymphatic veflels, 218. 


Panictine concerning its ufe, 354. 


ranivorous birds, 391. 


Bae of the body, by what means it toes place, 65. ‘Heart imcreafes lef 
than any other part of the body, 66. At what.time the growth sealtss ibs 


Fatnefs produced when 


the growth of'the body ceates, 68! 


Gooie, why it ftretches out its neck in’ afecending, 393. 


H 


“Hardnefs of the whole body takes place in old age, 69. 
Head of quadmpeds much lighter than they would feem, 358. 


Head and neck, -defeription ‘of their iymphatics, 216. 


\ 


Heart fometimes wanting in foetufes cannot prove the-circulation in’them to 


depend on the mother, 


41... Is the only moveable and irritable part. of the 


foetus, 47. Moves almoft alone in the human embryo, ib. By what means 


“ts power is limited, 48. 


Its feptum perforated in the feetus by the foramen 


ovale, 53. Increéafes lefs than’ any other part of the body, 66. Its propors 


‘tion eight times lefs in 


proportion -in the adult than in the foetus, ib. Be- 


comes lefs irritable by frequent contractions, ib. Becomes at laft unable to 


propel the blood, 72. 


Its reft not an abfolute fign of death, 73 \dliforbents 


of the heart very numerous, 210. 
_ Heart and arteries. Effeéts of their aétion on the blood, 924, 
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‘Hernia, a difeafe falfely fuppofed to be incident to quadrupeds, 344. 

Hewion’s account of the properties of the lymph, 224. 

i ae how occafioned, 303. Bad fymptom in an inflammation of the liver, 
is Aa 

Hippocrates, hisimprovementsin anatomy, 316. 

Hippomanes defcribed, 333. 

1 

‘Tleum has fewer la¢teals than the jejunum, 205. 

Imprégnation, changes produced in the uterine fyftem by it, 17. 

Incubation, hiftory of the changes produced by it, 404. 

Infedts, a confideration of them uleful to anatomifts, 438. Have their bodies 
covered with a hard cruft which ferves for {kin and bone at the fame time, ib. 
Their various claffes named from their legs and wings, ib. Curious ftruéture 
of their eyes, 439. Whether they have any brain, ib. Of their ftomach, 
heart, lungs, and manner of generation, 440. Some of them have nofex, ib. 
Are not produced from putrefaction, 441. Their various changes, ib. 

! K yc 


Kidneys of a dog have a pelvis formed within their fubftance, 341. In the foetus 


of a cow are compofed of different lobes, 386, 


Ladteal fac end duét defcribed, 211. 

Laéteal veffels difcovered by Afellius, 192. So called from their colour, 204, 

’ Defcription of their courfe through the inteftines, 205. From them through 
the mefentery to the fpine, 206. Divided by the metenteric glands into two 


regions, ib. Larger and more numerous in the jejunum than the ileum, 205, / 


"Terminate at laft in the thoracic dua, ib. 
Lap-dogs fometimes troubled with an epiplocele when very fat, 345. 
Left-handed people, miftake concerning them, 350, n, 
Life, by what means prefervéd, 65. ~ 
Liquor amnii, or waters furrounding the foetus, 17. Pureft and moft limpid 


during the firft months of pregnancy, ib. Unfit for the nutrition of the fo 


tus, though fome of it may perhaps be abforbed, ib. 

Lithotomy, why the high operation of it can be performed in man only, with 
out danger of opening the cavity of the abdomen, 343. 

Liver, why divided into a great number of lobes in dogs, cats, lions, &c. 339. 
Why formed of one entire piece in others, ib, Why it has no connecting 
ligament with the diaphragm in dogs, 340. . ee 

Lizard, circulation of the blood in it, 425. See frog. 

Lufus nature of little confequence to be known, 322. 

Lymph, of its properties, 224, At firft fuppofed to be mere water, 225. Is 
coagulable by heat, and even by mere expofure to the air, ib. Its vitcidity 
different in different animals, 226. Or in different ftates of the fame animal, 
227. Difference between the coagulable lymph of the blood and of thelym- 
phatic veffels, 228. Varies occafionally from a more vifcid to a more watery 
ftate, 229. Lymph exhaled on furfaces differs widely from that exhaled in- 
to cavities, 230. Is probably changed into pus, 231. - Of its fecretion, 232. 
Difeuffion of the queftion, Whether the lymph is fecreted by exhalant ar- 
teries, or tranfudes through inorganic pores, 233. Whether it is abforbed 
by the red veins, 236. Of its abforption by the lymphatic fyftem, 245. Lym- 
phatic glands difcovered by Nuck, 192. Particular defcription of their fitua- 
tion and figure, 196. he 


Lymphatic veffels, when and by whom difcovered, rgt. Very early fappofed , 


* to be abforbents, 192. Suppofed by many anatomifts to be merely conti- 
nuations of arteries, 193. At firft called Ducius Aquofi, from their being pel- 
jucid, 104. Their coats cannot be feparated from one another, ib. Moft 
9f them open into the thoracic dué, ib, Are capable of being inflamed, 
. re ;, . "3950 
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i95. Are full of valves, ib. Lymphatic veffels of the lower extremities des 
{eribed,.197. Defcription of thofe of the trunk, 208. Difcharge themfelves 
into the thoracic duet, 206. Thofe of the fpleen defcribed, ib. of the fto. 
mach, ib. Of the liver, 209. Different opinions of Dr Meckel and Dr 
Hewfon concerning the lymphatics of the ftemach, 208: Lymphatics of th¢ 
lungs defcribed, 209. Of the heart, 210. Bronchial lymphatic glands of 
the lungs, 215. uymphatics of the head and neck defcribed, 216. Of the 
upper extremities, 219. Thofe of the right fide form four confiderable trunks, 
225. ‘Termination of the lymphatics of this fide, ib. Lymphatic veffels of 
birds defcribed, 400. “2 . 


Man longer lived and more tender than moft other animals, 71. Why he 
cannot fly like a bird, 392. Not originally a carnivorous animal, 336. 

Mathematics cannot be applied with any certainty to medicine, 324. 

Megrim, its fymptoms and cure, 289. 

Membrana decidua defcribed, 9. A lamella of the falfe chorion in immediate 

f contact with the uterus, 14. 

Membrana decidua reflexa defcribed, 15: 

Membrana ni¢fitans, a membrane peculiar to the eyes of quadrupeds, deferibed, 
356. . 

Membranes may be formed from infpiifated humours, 50. | 

Menftrual flux, fymptoms preceding it, 1. Proceeds from the vefféls of the 

uterus, 2. The human {fpecies only fibjeé& to it, 3. I§ not owing to the 
attraction of the moon, to acids, or.ferments in the blood, ib. Has been 
known to break out through all the organs of the body, 4; Why more blood 
is derived at a certain time to the uterus and parts adjacent than befsre, ti 
Particular account of the caufes of this fiux, 6. Why it is periodical, ibs 

. Brutes in general have no menitrual flux, ib. Why it is wanting in men, ib. 
Suppreffion of the menies in pregnancy cannot prove that the fetus is noure 
ithed by the menftrual blood, 39. " 

Milk produced from the chyle before it is aflimilated with the blood, 224. 

Montters fometimes born without any organs of deglutition, 17. 

Mufcular moticn accounted for from the hypothefis of a nervous fluid, 278 ¢ 
Muicles accelerate the return of the blood, by comprefling the veins, Or. 
Their motion ceafes fooneft when the nerves; and kateft when the veins, are 
tied, 265. Ceafe to act when their arteries are tied.or cut, 220. “No ob- 
je@tion can thence be drawn againft the exiftence of a nervous fluid, 2843 
Mufcles of a dog, 360. 


Myology of brute animals ufeful ro anatomifts, 329. 
N 


Nerves have little effe@ on the motion of the blood, 87. Treatife on them; 
249. Proceed from the medullary fubftance of the encephalon and ipinal 
marrow, 250. Uncertain whether they are propagated from that fide of 
which they go out at the fkull or the oppofite one; ib. Compofed of a vaft 
number of parallel threads, 251. Conjecture concerning the diameter of one 
of the fmalleft nervous fibres, ib. Have a cellular coat from the tunica arach « 
noides, and another from the pia mater, ib. Are colle@ed into tight firm 

' cords by the dura mater, 252. Have numerous blood veffels on their coats; 
ib. Are involved in a cellular fubftance, ib. Have little elafticity, ib. Di» 
vide into branches as they go off to different parts, ibs Unite in many places 
into one cord, 253. ‘Their ganglions deferibed, ib. Numerous {mall nerves ~ 
fent out from the ganglions, ib. Lofe their firm coats when fent to any of 
the organs of fenfation, or to mrfcles, ib. Lofe their fenfibility when the 

. parts become rigid, 254. Probably terminate without any confufion of the 

_ fibres, ib, Changes produced in their coats may be a caute of nervous fym3 

_ pathy, ib, The fenfations, motions, and nowilment of parts loft by the 
| — Mmm, — destriction 
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deftruction of the nerves fent to thefe parts, ib. This happens likewife frow® 
an injury of the encephalon, 255. Or of the fpinal marrow, 256. Objec=- 
tions to. the nervous influence cannot be made from the examples of fome: ~ 
creatures living without brains, ib. Suppofition of the nerves aéting by vi-- 
bration, with the arguments for it, 257. Objeétions, ib. Arguments for: 
their being hollow tubes, 260. Objections, ib. Anfwers to thefe objeétions, 
ib. The {welling of a nerve above a ligature cannot be an argument for or — 
againft this doftrine, 262. Decilive experiment in favour of a nervous fluid, 
264. Objections to the conclufion from this experiment, 265. Anfwered, 
ib. Difcwflion of the queftion, whether the nervous fluid moves with great 
celerity or not? 266. The nature of this liquer examined, 267. The li- 
quor probably. very thin, 268. Goes forward into the nerves in the fame 
fituation in which-it is fecreted, 269. Objections to this account of the ner- 
vous fluid, 270. Anfwered, ib. Why it is impoffible that the nervous li- 
guor can move with the velocity fome have afcribed to it, ib. No probabi- 
Hity of valves in the nerves, 271. Attempt to deduce the three great funcr 
tions of nutrition, fenfation, and mufcular motion, from the hypothefis of a 
nervous fluid, 272. Nutrition, how effected in this manner, ib. ‘The opinion 
contradiéted, ib. n. Nutrition by the nerves: particularly confidered, 273. 
No objeétion can be drawn from atrophies occafioned by the divifion’ of an 
artery, ib. Senfation’ and mufcular: motion accounted for, ib. Objedtions: 
anfwered, 278. Particular nerves defcribed, 283. The olfa@ory or firft. 
pair, ib.. Singular contrivance for defending this pair from the preflure of 
the anterior lobes of the brain, 284. ‘The optic or fecond pair defcribed,.. 
285.-'Thefe two nerves decuffate in fome fifhes,. but not in-man, ib. This 
opinin not perfeétly juft, ib. n.. Third pair fent to the eye-balls,,and called: 
iMoter Oculi, 286. Fourth pair, or nervi:pathetici, 267. Fifth pair divided. 
into three gieat branches, ib. Ophthalmic nerve, the firft branch, 288.. 
Maxillaris fuperior, the fecond, 289. Miaxillaris inferior, the third, 290. 
Sixth pair, 291. Arguments concerning the courfe of a nerve joined to this- 
pair, ib. Seventh pair, or auditory nerve, 293. Eighth pair, 295. Recur-- 
yent nerves, 296. Ninth pair, 297. ‘Tenth pair, ib. Additional nerve of \ 
the fixth pair fully confidered, 298. Spinal nerves, 300. Firft cervical pair, -— 
30%. Second cervical, ib. Third, 302. Fourth, 303. This pair divided 
into feven branches, ib. Dorfal nerves, 307. Lumbar nervés, 308. Ob- 


turator, or pofterior crural nerves, ib.. Six pair of the falfe vertebrz, 309, i 
Nutrition, particular account of it, 65. fy 
Nymphe, their fituation and ufe, 28. ee ; Bs 

G. i 

Obftruétions in the {mall veffels, how prevented, 96. é 
Old age occafions a rigidity of the whole body,.71. In what cafes it comes* | 
on fooner,.ib. Death happens but rarely from this caufe alone, 16. CSA? 
mentum, why longer in a dog than in the human fpecies, 333. is 


Oflii vagine conftrictor, tends. to retard the reflux of the blood in the vagina,. 
23. , i 
Oviparous animals, how hatched from the egg, 404. "Whether the foetus ‘re=- 
ceives nourifament: by the navel, 411.- ie 
Ovarie of women undergo fome changes from pregnancy, 20. Contain a lym- 
phatic fltid, 29. Some of their. veficles burft in a prolific copulation, ib. 
The foetus fuppofed to exift in them, 30. Mts 
Ovum, its ftructure in eatly geftation, 8. Its fize at different periods of | 
pregnancy. Particular account of the various changes it undergoes, 35—— 
Atl. bie , i 
P xf at ; ; 
Palfy fometimes probe on iy fide Popolite ta vee injured Rl of the- 
brain, 2500. 
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Sinus‘of the-vena cava, a name for the right auricle, ib, 
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Pancreas afellii, a large gland in the mefentery of a dog,’ 438. 
Panniculus carnofus, one of the common integuments of quadrupeds, 332, 
Wanting in thofe of the porcine kind, ib. Why reckoned one of the intes 


~ 


guments of the human body, ib. Particular defcription of that of.a dog, 361, 


' Penis, its lymphatic veffels, 199. May abforb venereal poifon without our bea 


_ ing aware of it, ib. 

Pericardium, inftance of its containing pus without any ulcer of the heart, 
439 | 

Periofteum defcribed, 51. 

Phthifical people have a ferene and lively mind while their body decays} 73. 

Pitcairn, Dr, his erroneous calculation of the mufcular force of the ftomach, 
324, 0. } 

Piles, whence they arife in pregnant women, 92. . 

Placenta appears at firft a thick vafcular part on the outfide of the chorion, 8. 
Defcription of it in its perfeét ftate, 13. Dangerous floodings occafioned by 
a particular formation of it, 14. Hemorrhagies confequent on its extradtion, 
tend to prove an anaftomofis of its veflels with thofe of the uterus, 38. How 
feparated after delivery, 58. ‘ A 

Pregnancy, figns of it, 18. 

Pulmonary artery defcribed, 98. 


Pulfe, how occafioned, 77. Why a meafure of the powers of the heart, 88.7 


Slower in large than {mall animals, 89. Account of its quicknefs at differe 
ent ages, ib, Why fo quick after violent exercife, gt, : 

Pupil of the eye differently figured in different animals, 357. 

Putrefaction, no caufe of the heat of the blood, 95. 


Quadrupeds, how divided, 330. “General defeription of them, 332. In cold. 
climates have warm thick furs, but not fo in the more temperate, ib. Their 
cutis and cuticula difpofed as in-man, ib. Have a fubftance called Panniculus 
Carnofus, under the cutis, ib. Moft of them want clavicles, and why, ib. 
Adult quadrupeds refemble man in the difpofition of their fpermatic veffels,. 
344. Are not fubjeét to herniz, ib. Have longer necks than the human 
dpecies, 352. Why fome of them have-long jaws, ib. Have a peculiar 
membrane on their.eye called Membrana Niétitans, 356. Anda muicle called 
Sufpenforius, ib. Have the brain much lefs in proportion than man, 358. 


Rabies canina, a difeafe peculiar to the dog kind, 333. n. 
Racemus vitellorum in birds, analogous to the ovaria of women, 403. Motion 
- during the time of coition, ib. How the egg is formed fronz it, ib. 
Ravens endowed with an acute fenfe of fimelling, 419. 
Receptaculum chyli, a name for the lower part of the thoracic duct, 221. 
Refpiration of confiderable efficacy in promoting the motion of the blood, gr. 
Retina deferibed, 285. ; Wigs | 
Right fide, why ftronger than the left, 350. .. . 
Rumination of cows, &c. how performed, 389. 
Runnet for curdling milk, how procured, 388. 
ie S * 
Scrotum, how the tefticles are brought into it, 49. Lefs pendulous in dogs 
than in the human fpecies,.and why, 34 6) . . 


_ Semen of the male neceflary to render eggs prolific, 26. Different animals im- © 


-pregnate the female eggs with it in various ways, ib. Produces the venereal: 
defire, 27. How ejeéted in the time of coition, 29. 
Serpent, circulation of its blood, 425. . 
Serum of the blood fometimes of a white colour, 239+ 
Sinus pulmonaris, a name for the left auricle of the heart, 152. 


Sinus: 
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Sinus venz portariim, a name for the trunk of the vena porte hepatica, 178. 
Small animals have no diftinétion of fexes, 25. 

‘Spleen, its lymphatics, 206, Conjecture concerning its ufe, 429, 

Spinal marrow, injuries of it deftroy the parts to which it fends nerves, 2556 
__ Probably fecretes a thin liquor for the nerves, 267. 

Stamina of young animals, whence they proceed, 32. 

Stomach, its lymphatics, 206. Of a dog has thicker coats and a f{maller contrac- 

tile power than in man, 335. 
Sufpenforius, a mufcle peculiar to the eyes of quadrupeds, 356. 


‘Symptoms of difeates, a great number of them fuppofed to be explained by the 


defcriptions given of the nerves, 286 ZU. 

Sy tole and diaftole of the arterics confidered, 84. Effe@ts of the fyftole on 
their contained finids, 96. ‘ 

T 

Tapetum of the eye differently coloured in different animals, and why, 359- 

Teeth increafe in length when the preflure of the oppofite ones is removed, 
66. 

Thoracic duet defcribed, 212. 

‘Thymus ‘defcribed, 52. Large in the foetus, but decreafes in the adult, 53 
Proportionally larger ina dog than in man, 351. Conjectures concerning 
the ufe of it and the glandula thyroidea, ib. 

Tortoife, anatomy of one, 422. Great ftrength of its fhell, ib. Is without 
teeth, but the deficiency fupplied by the hardnefs af its lips, ib. Circula- 


tion of its blood very different from that of other animals, 423. Defcription 


of its blood veffels and abforbent fyftem, ib. 
U e 


Umbilical arteries. See arteriz umbilicales. 

Umbilical cord defcribed, 12. Caution to practitioners with regard to it, 1 cS 
Cannot be left open without danger of a fatal hemorrhage to the child, 58. 

Umbilical vein conveys nourifhment to the foetus in utero, 42. 

Urachus defcribed, 44. How clofed up after birth, 64. 

Urine, caufes of its excretion, 343. 

‘Uterine fyftem, changes happening to it from impregnation, £7. 

Uterus of women refembles the-breafts in its texture, 7. Of the gravid uterus; 
8. Its contents in advanced geftation, 12. Its membranes, 14. Its fize 
different in different women, 18. Changes occafioned by its gradual diften- 
fion during pregnancy, ib. Changes at the fame time produced in its appen- 
dages, 20. The uterus probably clofed: after conception, 33. Its ftate in 
the laft months of pregnancy, 55. &c. And after delivery, 58. ie 

Uvula wanting in dogs, 354. How this defect is fupplied, ib. 

any eR 

Vagina defcribed, 27. 

‘Valvular lymphatic veffels, 195. 

Vala brevia, the name of the branches of the {plenic artery going to the’ fiow 
mach, 130. 

Vafa deferentia in dogs have a ftronger mufcular power than in other animals, 

AS+ Ne 

veins. fometimes a continuation of the arteries, 80. The facility with which 

the blood flows through them expedites its paflage through the capillary ar- 


 teries, 86. Of the veins in general, 147. Six large veins correfponding witlr - 


the aorta and pulmonary artery, ib. Their ftructure more flender than that 
of the arteries, notwithf{tanding which they are f{tronger, ib. Burft much 

_ more eafily in living than in the dead animals, ib. Are much larger than 
their correfponding arteries, 148. Have more numerous branches, ib. ‘They 
run near the furface of the body, ib. Their valves how formed, 149. None 
of thefe to be found in the deep ranping vers of the vilgera, ib. Sometimes 
griginate 


al 
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originate from arteries, and fometimes from fimaller yeins, 150. Pellucig 
veins, ib. Particular account of the different veins, ib. Veins of the head 
and neck, 156. Of the fuperior extremities, 162. Of the thorax, 166, 
Of the chylopoietic and affiftant chylopoietic vifcera, 172. Of the infes. 
rior extremities, 178. Of the pelvis, 183. Qn the back part of the abdomen 
and-loins, 186. Of the abforption of the lymph by the veins, 236. 

Vena angularis, a branch of the external jugular rfnning down the fide of the 
_nofe, 157. 
‘Vena articularis, a branch of the bafilica coming from the mufcles of the outs 

fide of the fcapula, 164. 

Wena axillaris, the large vein formed by the union of all thofe of the arm and 
fhoulder, 166. 

Vena azygos, a branch of the fuperior cava running on the right fide of the ver. 
tebre, 154, 168. ! 
Vena bafilica, the principal vein of the arm arifing from the convex fide of the 

s carpus, 155, 163. 

Vena bronchialis, the name of two fmall branches of the azygos, arifing from 
the top of the afpera arteria and bronchia, 171. 

Vena cecalis, a branch of the mefaraica major, running from the beginning of 
the colon, 175. 

Vena cava, the large vein in which all the others unite, and which carries the 
whole blood of the body to the heart, rs0. Its general divifion, 151. Veng 
cava fuperior, 753. Inferior, 155. Situation of the extremity of its trunk, 
786. 


Yena cephalica, a fmall vein of the arm receiving the branches of the radial ar~ 


tery, communicating with the bafilica, and terminating in the external jugus 


lar, 154, 164. 

Wena cephalica policis, a branch of the former, running between the thumh 
and metacarpus, 165. 

Vena cervicalis, a branch of the external jugular, coming from the vertebra} 
mufcles of the neck, 160. . 

Vena colica, a branch of the gaftro-colica, coming from the middle of the CO 
lon, 176. i 

Vena colica dextra, another branch of the galtro-colicn, coming from the ups 
per part of the colon, 176. 

Vena coronaria ventriculi, a vein furrounding the upper orifice of the ftomach, 
174. 

Vena cruralis, name of the poplitza above the ham, 182. 


Vena cubitalis externa, the name of the bafilica while running along the ulna, 


163. 

Vena cubiti profunda, a branch of the med@ma major of the arm, coming from 
the adjacent mufcles, 165, ; . 

Vena demi-azygos, the common trunk of the left intercoftals, 170, 

Vena duodenalis, a branch of the gaitro-epiploica dextra, 177, 

Véna epiploica dextra, a branch of the mefaraica major, coming from the omens 
tum; 175. ; 

Vena epiploica finiftra, a’ branch of the fplenic vein coming from the left fide 
of the omentum, 173. ot 


~ 


Vena frontalis, a branch of the jugularis externa anterior running down the - 


forehead, 156. 

Vena gaftro-colica, a branch of the great mefaraic vein, formed by the union 
of the gaftro-epiploica dextra and colica dextra, 175. . 
Vena gaftro-epiploica dextra, a branch of the gaftro-colica, coming from the 

ftomach, pancreas, and omentum, TOO, 174. ; Ane 
Vena hemorrhoidalis interna, or mefaraica minor, receives branches from mas 


ny of the inteftines, 172. 


r Vena 
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Avena hepatica brachii, @ name aati: aiiee to the bafilica: of the right arm, n 
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‘Vena hiommertes, or iliaca interna, receives, the blood from, the parts about 
the os facrum, buttocks, and genitals, 584... 

Wena: ilizca: communis, the ‘great trunk formed by the union of the se 
and internal iliacs, 185. 

Wena iliaca externa, the name of the crural, vein fier. Ps gets pee under the 
ligamentum Fallopii, 183. 

Vena iliaca interna, the fame with the hypogaftrica, 18.4 

‘Vena intercoftalis fuperior finiftra, a-branch of the left fubclavian, 1 She NK 


Wena intercoftalis fuperior,:another. branch of the: fubclavian, peming from 


fome of the intercoftal mufcles, 471. 

Wena -inteftinalis, a branch of the. vena portz, coming from hee jatethinaen 
ducdenum, 177. 

Vena jugularis externa anterior, 2 large vein, of the Heck 156, 

Vena jugularis externa pofterior five inferior, a large vein running dewn the 
fide of the head, formed originally by the vena temporalis, 159. 

Vena jugularis interna, a continuation of the lateral finus of the braing 160. 

Vena mammaria externa, a branch of the axillaris, 166.. .... ets 

Vena mediana bafilica, a branch of the yena bafilica of the arm,. 16 i Bilreas 

*Yena-mediana cephalica, a branch of the cephalic. vein of. the arm, 165. 

Wena mediana: $0889 or major, the trunk formed byt the union. of the two: fores 
going, 165. a 


Wena mefaraica major, a aie heel of the Hi bhi vena porte, returning moft ib 


of the blood, from the faperior mefenteric artery, 174. : elite iy age 
.Vena mefaraica minor, the fame with the hemorrhoidalis infernas yo...) bya 
Wena mufcularis, a branch of the polteriog jugular, ieee: from 5 ‘aunties of 
the fcapula and humerus, 160., ee i 
Vena obturatrix, a branch of the hypogaltrica coming from the obturator mus 
cles and parts adjacent, 184. 
Vena peronza, a vein of the leg running. up the infide of the bute. 38 Kesh 
‘Vena poplitza, the pame-of the trunk formed ay: the pntap of the tibialis an- 
terior, pofterior, and peronza, F3 hes ids, 
Vena porta, a large vein formed by, the union of the ipleyi pm AP ty 
VEINS, E50.“ 076.22 °° ot 
Vena preparata, the ancient name of the vena frontalis, £ he To 
Vena profunda, a branch of the bafilica, 164. 


Vena. phoma: Prataiis or pwn fuperior, another, branch of the Faille . 


BES ye yaaa 
Sena pulioenats, the great vein by which all the blood 3 is returned from the 
lungs to, the hearty 150° gels Gey 


Vena pylorica, 177. 

Vena radialis interna, a branch of As! dentate, 165. 

Vena falvatella, a vein of the back part of the hand, enging | in the bafiliea, 
163. ’ 

Vena faphena major, raat the: lon: of the infide of the Bay 198 ew 

Vena bpheng: minor, the vein ERT the blood ef the ‘ outfide-of the leg, 
ESO. 24 

Vena {ciatica, fie name of the crural vein as-it runs along the thigh, 1$2. 

Wena fplenica, a large branch of the vena porte, receiving many of the. veins 
of the ftomach, pancreas, and.omentum,. 17 3- 


Wena fabclaviana, the trunk formed by. the veins of AN head, neck, yand a arms, 


r7I. tae = ch ae 
eae fub- neealiie the tami wee the catiidhlaris? 164. ye 
" Wena faper-humenaliay the fame-with the: andleglaris,. 5160: 
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Vv. ena fur ihe, a branch of the tibialis pofterior, coming from the gaftro-cnemil 1) ate 
: and foleus, 181. Bg ro aa aye 
Vena tegeporalis. the penerel, branch of the vena. jugularis externa potterior ii 
VS é ‘ oe 
Vena tibialis ® Marenor “a vein ofthe leg, 180. ayaa see 
Vena tibialis pofterior, another vein of the leg, running ap between the tifa: 
lis pofticus and foleus, 180, 
Vena vertebralis, a vein of the neck feceiving the blood from the “ceil fie 
nufes, &c. 164%. et 
Vena cyftice gemelle, the name of the veins running along the gallate atiers 
177. 
Vere fhepatice, branches ie the vena cava difper fed through the liver, DH Fi) 
Venz intercoftales, branches of the azygos and demi azygos, 168, Boe) (ith . 
Venez intercoftales fuperiores dextra, bring back ‘the blood from the firft three Be pene # 
feries of intercoftal mufcles, 170. : 
Vene pancréatice, {mall bidiohes of the iplenica, coming from the under edge 
of the pancreas, 174. 
Venz pectorales. interne, the common godie of a number of fimall veins of the 
thorax, 166. ; n 
‘Venz pudice externz, hpanichigs of the crural or {Ciatic nerve, coming from the 
mufeulus pect inéus, parts of generation, &c. 1835 : : 
Vene*pudice interme, branches of the hypogaftric, coming from the parts OR) 
generation, "28.4. as 
Vee raninz, branches of the external juguiar, coming from the tongue, 1*7, 
Venz fatellites arteriz brachialis, branches of the bafilica, 164. 
Venez fubclavie, large. branches of the vena cava, lying under the clavicles, 
whence their name, 153. ate» 
Venereal buboes, how formed, 199. Pam mk’ 
Vefalius ill treated by other chacomntte: 517. eR a wee j 
Veficula umbilicalis, a fmall bag between the amnion and chocion, feen only 
in the firft months of pregnancy, 16. 
~  Veflels, the oldeft parts of the body, 46. — 5, Sn 
Vibration faid tobe the manner in which the netves act, 257 & 
Vital power ought not to be tiféd as an explanati on of the “anionic of the 
animal cRpOROHNY 95 ; pe RG . 
ae dei See liquor amnit. Tag? ag SO ‘es 
Willis’s anatomia cerebri has feyeral pidhires fakes from rite animals, Bzor' 
“Women more. delicately formed than men, Ae Have a larger pelvis, ib. "Faye ae 
- naturally but one child at a birth, 58. “Have but re ar ys: fearce * pe 


a 


ever five, ib. 
‘Worms, their charaéters, 441%. Their Aigotent orders,, Ash Tia 
~ ‘Wrinkles, how formed in.old people, OF. é 1 MERRIE saath, 
of aoe os Shs ae ee 
‘Yolks found in female ovaries even without impresnation Ry ah ¢ male femen, — . 
a3. Are ampendages to the inteftines of fowls, ib, A hi rs 
Zoophyta, a Ring! of compound, animals 443, SR eke ch SM Rey Ma he 
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1 WE EDINBURGH NEW. DIPSENSA TORY 


-eontaining, 1. Fhe Elements of Pharmaceutical 
Che Sige 2. The Materia Medica. 3. The Pharmaceutical, 1a 
Preparations and Medical Compofitions of the London and Edin- is, : ig 
burgh Pharmacopoeias; with the addition of the moft improved } 
Formulae, from the bett Foreign Pharmacopoeias. |The whole. a 
ae interfperfed — with Practical Cousions and Obfervations, and: a 
the late Difcoveries in Natural Hiftory, Chemiftry, and | Me ae. 
dicine ;—-new Tables of Elective Attractions, &c. 3 and Hew «es 
Copperplates of maft convenient Furnaces, and. principal 
Pharmaceutical Se eneuss: made ufe of by Dr Buacx Prow 
feffor ‘of Chemiftry. —The Shale being an improvement of the a 
_ New Difpenfatory, by Dr Lewis. -The Sixth Kdirion, with 4 
Alterations, Corrections, and Adcitions, and an Account of the. 
New Curran Docrrines.publithed by Mr ss 
bas td’ Dr Black, by Dr Rotheram. 


LAVOISIER’s “ELEM EN CS of CHEMISTRY, contain 


oy ing 7 all the modern Dilcoy Spite with 13 Copperplates ; tranflat-" is: oy 

om by R: ‘Kerr, FP, R. §. and Surgeon of the, Orphan Hofpital, — Ic i 

. Edinburgh, one large vol. $vo,—a new Edition. AN ee. 

enlarged fro the laft Paris Edition, with the approbation and sy 
affiftance of I FLAVorsiER, | befere a death, 

i: | Extrall from 3 the Monil ty. Review, + tefpecling the above T; ranfa Here 
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